Somsikov A.l.
Possible and impossible in physics. Hypotheses and laws

Commentary to F.M.Kanaryov's article "How planets of the solar system were born"
(http://sciteclibrary.ru/rus/catalog/pages/10112.html), which put forward a hypothesis of formation
of the solar system caused by a close pass of the "small star", destroyed by solar gravity in several
stages.

Introduction

The hypothesis of the origin of the solar system put forward by F.M. Kanaryov is the
convergence of the originally non-planetary Sun with the "small star”, whose mass is equal to the
total mass of the future planets of the solar system, which causes the detachment of a part of matter
from it under the influence of solar attraction, occurring in several stages by the number of formed
planets and ending with the destruction of the small star, whose composition forms the bodies of
planets [1].

This is a variant of the catastrophic hypothesis of J. H. Jeans, who believed that the planets
were formed from a substance pulled out of the Sun by the attraction of a passing star [2].

The difference is that according to Jeans the large star which has passed by the Sun pulls out
from it a part of a matter at the expense of own gravity with its subsequent division into planets; but
according to Kanaryov, the Sun at approaching a small star pulls out from it parts of a matter at the
expense of own gravity which then form planets at destruction of this small star which mass is equal
to total mass of planets.

Posing the question

It is clear where such ideas come from - from observing the tides. The moon hangs, and the
tide comes. The ocean water stretches towards it, rising higher and higher — a meter, two, ten... "A
little more, a little more...". Soon it will come off and rush towards the moon. It is clear, however,
that it will never happen, because the Earth is bigger than the Moon (81 times by mass) and its
gravity is much stronger.

If the Moon were much bigger and the Earth smaller, then probably it could have happened
(Jeans' idea).

Or vice versa: the Moon would be smaller and the Earth would be 1000 times bigger, then
we could borrow something from the Moon and not the Moon from us (Kanaryov).

Specialists don't share Jeans' ideas. The same, of course, applies to the Kanaryov version.
However, its consideration is not useless as an educational material, especially since it is designed
according to all the rules of scientific publications.

Let us consider possible objections. There are, in fact, only two questions.

Wandering star
The diagram of the star's flight near the Sun according to Jeans is shown in Fig. 1.
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Fig. 1. The passage of a large star according to Jeans

Kanaryov has the same thing, only the matter is detached not from the Sun but from this
small star, and even the forces supposedly causing this detachment are shown.

But what does it take for a star to fly exactly as it is depicted? That is, on a cosmic scale, at
an ultra-close distance almost corresponding to a direct collision. And what do we observe in
practice? The closest star is 4 light years away from us, not the orbit distance of Mercury. And the
other stars are much further away. And they're supposed to be moving away from each other rather
than getting close. What is the probability of such a rapprochement?

In the view of the authors of these hypotheses, the star seems to have come out of nowhere
and headed to an unknown place, like flying gas molecule.

However, the stars do not fly chaotically but as part of the Galaxy, inside which they seem
to be moving in a circular trajectory relative to its total centre of mass.

In the physical (Thomson) system of units, both system coefficients are the gravitational
constant y in Newton's law of universal gravitation and the kinetic constant k in Newton's second
law are dimensionless and equal to one, and the choice of unit of mass is not arbitrary.

At a given distance R to the centre of mass the centripetal acceleration acy is a., = %, where
M is the effective mass of the galaxy (inside the trajectory of this star), and the centrifugal
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acceleration a is a.f = = where V is the linear speed of its circular rotation. The condition of a
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uniform rotation relative to the centre of the Galaxy corresponds to acp = af [3], that is % = %, from

where V = \/%. In other words, at a given radius R the linear velocity of rotation V has a quite

definite value determined by the radius R, so the "wandering star”, being on the same radius R
relative to the centre of the Galaxy (a necessary condition for their convergence), must also have the
same linear velocity with the Sun V, which excludes the possibility of convergence caused by
unequal velocities.

But even if the star still has a linear velocity V; for some unknown reasons, different from
the linear velocity of the Sun V, then its centripetal acceleration ac, at a given distance R keeps the
same value, and the centrifugal as changes.

If the equality acp = acr is violated, which now turns into inequality acp « acr, the star will move
from the orbit of the Sun with radius R to another orbit with radius R;, which satisfies the ratio

R, = 11/\/1_2 orR; = R(VK)Z. In other words, the star moves relative to the Sun, but at a different radius
1 1

R{ # R, which also excludes the approximation shown in Figure 1.

But even if to ignore both these considerations, considering that this hypothetical
approximation somehow appears possible, it is carried out at obviously small relative velocities at
unequal radii R, Ry, as a result of which a double star system is formed at a much greater distance
|R — Ry| from each other than this diagram suggests.

In other words, the initial diagram of the supposed interaction is physically impossible.



But if we now ignore even this circumstance, we can move on to the second stage of
reasoning. For clarity, let's do it on the example of the Earth-Moon system, in which everything is
known.

Can a stone fall from the Moon to Earth?

The situation in the Earth-Moon pair corresponds to Fig. 1. The Earth is larger, and the
Moon is 81 times smaller by mass. The stone lying on the surface of the Moon is supposedly not
attached to it and is only held by gravity.

Could such events occur:

— the separation of a stone from it due to gravity;

— its further movement in lunar orbit when the Moon itself is removed into space, as shown
in the Kanaryov diagram?

First, he needs, of course, at least to get away from the lunar surface. And then he's going to
go on a free independent flight.

A stone lying on the surface of the visible side of the Moon falls on it due to the gravity of

the Earth with an acceleration a;, equal to a; = g, ( Re )2, where g is the acceleration of the free

Re—m

fall on the Earth's surface (g, = 980 ‘;—”21 ), R, is the radius of the Earth (R, = 7000 km), R,_,, is

the distance from the Earth to the Moon (R,_,, = 400000 km). So, a; = 0.3 Z—T

In this case the Moon (with radius R,, = 1738 km and mass 81 times less than the Earth's
mass) due to the same gravity, also falls on it with an acceleration a,, equal to a, = 0.27 CS—’Z As

we can see, the numbers are quite close, despite the difference in masses of the stone and the moon.

But the acceleration of free fall of the Moon a; is its centripetal acceleration acp, which holds
the Moon in the trajectories of its orbit together with the equal centripetal acceleration ac.
Consequently, the same thing would happen to a stone separated from it if the Moon somehow
suddenly disappeared or went into space, flying past the Earth, and the stone would remain in orbit,
as the Kanaryov assume. But! The problem is, it's also attracted to the moon.

Its free fall acceleration gn, caused by the Moon's gravity, is g,, = 1.62 2—"21 i.e. a value 540

times greater than the acceleration a;. It is clear that no free fall from the moon to Earth can happen.
This could happen in one single case: the complete elimination of lunar gravity, which must
be compensated for in some way. For example, by rotating the Moon, which produces centrifugal
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acceleration (acf),, = Zﬂ, where Vp, is the linear speed of its rotation at the equator, Ry, is the radius

of the Moon (R,, = 1738 km), which is the opposite of centripetal acceleration a; = g,,,, caused
by lunar gravitation. Having now accepted (a.f),, = as, we obtain the condition of the first cosmic

velocity 1, = 1.68 kTm (condition of weightlessness of the stone on the lunar surface). It would

seem that now everything is okay, the stone has finally found its weightlessness and can calmly fall
to Earth or rotate around it in a lunar orbit.

However, the Moon's rotation period should be 1.8 hours and not the lunar month, 29.5
days. In other words, the moon must rotate faster by about 393 times.

Could it become independent from the moon, having detached itself from the moon?

Even so, although there will be a detachment of a stone that is in lunar weightlessness, it
does not mean that it can move away and fall to Earth, because it will still be tied to the lunar
centre, about which it will rotate.

If we now try to remove the Moon somewhere, the stone will also "drag" behind it, because
before becoming a satellite of the Earth, it must first stop being a satellite of the Moon, and it is not
easy to do so.

To separate them, it is no longer useful to increase the speed of the Moon's rotation, as it no
longer affects the stone that has separated from it. To do this, it is necessary to accelerate the linear



rotation velocity of the stone, turning it into a rocket, when its trajectory of rotation first becomes
elliptical with gradually increasing eccentricity, and in the end - in the open parabolic, allowing a
final departure from it, as well as from Earth, and not to remain on the original circular trajectory.

Back to the small star

But the same is true for a hypothetical star flying past the Sun. With a mass of the Sun
M, = 1.98 x 103%kg and a mass of "small star" My, which is about 0.001 of the mass of the Sun
and equal to the total mass of future planets. And not even an approximate, but "exact™ value of this
mass M; = 268.365 x 10%°kg.

Nothing will come out with attempts of the Sun to extract matter from it by some portions
that are transformed into future planets, and even with almost circular orbits. The absurdity of such
an assumption becomes obvious at the very first estimates.

The Sun's radius Rs is Ry = 10%km, and the acceleration of free fall g at its equator is

gs =274 Z"—z Distance to Mercury orbit Re is R,_,, = 50R,. The free fall acceleration a; in this
Rs cm
Rs—m)z =10 S—z

The acceleration of the free fall of the Moon a; at a distance R,_,, 60 times larger than the
Earth's radius R, is close to the acceleration of the free fall of stone. In other words, the Moon is
still a "test body" for the Earth, the mass of which is not significant, and it can be neglected with
some accuracy.

The centripetal acceleration of a "small star" a; with a mass not even 81 times, but an order
of magnitude smaller than that of the Sun, caused by the attraction of the Sun, will be close to the
centripetal acceleration of Mercury.

It remains to determine our own free fall acceleration g;s on the surface of the "small star".
Let's assume that its average density is not less than the average density of the Sun (if, on the
contrary, it is greater, the conditions of the supposed "breakaway" from it further deteriorate). Then
the mass ratio of the Sun to the "small star" is:

M _ (&)3 ~ 1000.
13\/115 Rls

Ry, ~0,1R,. S0 gj; = ”;—l; = go?le; = ;:’7 = 0.1g, = 27475,

The free fall acceleration at the "small star" equator g, caused by its own gravity, is 274
times greater than the free fall acceleration caused by the Sun's gravity in Mercury orbit a;.

Conclusion: no detachment from the "small star" caused by the attraction of the Sun is
physically impossible. A stone on the surface of the "small star” and the star itself will fall on the
Sun with the same centripetal acceleration a.

There is no point in saying that such questions by the authors of these abstract hypotheses
are not only not considered, but even not realized.

orbitis a; = g,(

Possible and impossible in physics

Let us consider such an example to summarize. There are three material objects located on
one line.

Bodies 1 and 2 move relative to each other with speed V, and body 3 moves with speed V;
relative to body 1 and speed V; relative to body 2. In this case, V; # V,. Logically correct statement.
And it is physically possible.

Another statement can be proposed under the same conditions: V; = V,. Logically incorrect
statement. And it's physically impossible.

But such logically incorrect and physically impossible statement is the basis of Einstein's
theory of relativity, only it is named otherwise. Another term is used — "paradoxical statement™ or
"paradox”. The theory of relativity is the theory of paradox, not even one, but several. And all



"achievements" of theoretical physics of the 20th century are the development of this theory of
paradoxes.

Critics of the theory of relativity have no sense to point to its illogicality, as the author and
his followers know it. All sense of this theory consists just in that the illogical is accepted as initial
and the further is built on its basis (it is physically false but declared true, and the false is named
only paradoxical).

But one can "develop” mathematics or any science in the same way: to accept a logically
wrong statement, for example, "two parallel, i.e. non-intersecting lines, intersect™ or "twice two —
five" as a paradox, on the basis of which one can get some consequences in the form of other
paradoxical statements too (as a result of the initially accepted one).

Here, the best expert is E. V. Klyuev [4].

Here's three of his Evidences of a Hedgehog.

1. — We can't know it, so we deify it. That you're like a little one! Even a Hedgehog knows it.
Hey, Hedgehog! — He shouted into space. — Do you understand?

— | get it, — some Hedgehog called out of space.

2. — You still don't understand where you are, although anyone would have understood it a
long time ago. Even a Hedgehog knows it. Hey, Hedgehog! — The legendary Hedgehog came out of
the bushes, broken by the elements. — Do you understand? — asked Oy li-Lukoy li. The Hedgehog
nodded and disappeared into the bushes, — You see? — Oy li-Lukoy li uttered with a reproach and
finished: — I think | made a killer argument for your bravery and especially stupidity and convinced
you, hero, that it's you who should kiss Sleeping Ugly and write one of the brightest pages in our
history...

3. — Wait! — the voice of the White Brainless called him. He turned around. — I would like to
free you from one difficulty. Tell me, what's twice two makes four?

Everyone was looking at Petropavel.

- Twice two makes four? — he got jammed up. — Twice two... it is four.

- That's what even Hedgehog knows! — Oy li-Lukoy li exclaimed and offered:

- Shall I call Hedgehog?

Petropavel shaken his head: he had already seen a clever Hedgehog once.

- This question makes no sense, — he said.

- Yes, it does! — The White Brainless objected. — And there is an answer to it - even a
few answers! For example, such as... — The White Brainless yawned dangerously, but it's all gone, —
twice two makes four is a green blink!

— Or a sausage stick! — a tiny little man jumped out of his grave and went somewhere,
waving his little strong arms.

— Or a sausage stick, remember that! — The White Brainless agreed, and everybody, seeing
the man off, got excited: "Flying Netherlander!... We left him there with Charmaine! Poor guy!" —
Apparently, they were in love with the Flying Netherlander.

Of course, it's not science, it's pseudoscience, or rather junk science. However, nothing
prevents us from declaring it a real science, even the only true science, which has overcome the
limitations of the former, now outdated and even incorrect science that radically "deepened" it. This
is the position of modern theoretical physics. Here, any criticism is useless, since this only true
science is built on paradoxes composed of logical statements that are physically impossible.

Maybe such a criterion could be proposed:

Logically correct is physically possible. Logically incorrect is physically impossible.

In connection with widespread (though not conflict-free) introduction of the theory of
relativity, the 20th century became a time of paradoxes. There is an idiom — it is, of course, crazy,
the question is only whether it can be correct.

The answer is crazy is physically impossible as the limit of a logically wrong.



Since F.M. Kanaryov will not agree to admit his hypothesis as physically impossible under
any circumstances (ambition does not allow it), it should also be classified as a paradox.
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KOMMEHTAPHN. DT0 mnepeBoa ¢ pycckoro s3blka Ha aHMIMWCKUM. OpUruHanbHbBIN
aBTOPCKHI TEKCT JaeTCsl HIKE.
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ComcukoB A.1.
Bo3MoxkHOe 1 HeBO3MOKHOE B (pusuKe. [ Unore3bl U 3aKOHBI.

Kommenmapuui k cmamve ®@.M.Kanapésa «Kax poounuco nianemvl COIHEUHOU CUCTNEMbLY
http://sciteclibrary.ru/rus/catalog/pages/10112.html, 8b10GUHYBLEL] eunomesy
oopazosanusi ConHeuHOU cucmemvl, Bbl3bl8AEMO20 ONUSKUM NPOJIEMOM «MAIOU 38300y,
PA3pYUeHHOU COTHeYHOU 2pasumayueti HeCKOJIbKUMU IMANaMU.

Beenenune

BoiaBunyras @®.M. KanapéseiM rumore3a npoucxoxaeHus CoIHEYHOW CHCTEMBI
3aKJII0YaeTCsd B COMMIKEHMM H3HA4YallbHO Oecnianemnozo COJHIIA C «MaJol 3Be370i», Macca
KOTOpOI paBHa CyMMapHOU Macce OyIyluX IUIaHeT COTHEYHON CUCTeMbI. UTO BBI3BIBAET OTPBIB OT
HEe YacTH MaTepuH MOJ JCHCTBUEM COJHEYHOrO MPUTsDKEeHUs. [Ipowcxomsmuii B HECKOJIBKO
ATaNoB IO 4YUCITy (OPMUPYEMBIX IIJIAHET W 3aBEpIIAeMbIi pa3pylIeHUEM Malloil 3BE3/bl, COCTaB
KOTOpOU 0Opa3yer Tena mianer [ 1 ].

Orto BapuaHT katactpoduueckoit rumoressl JIk. X. Jbxuuca (J. H. Jeans, 1919 r.),
MoJIaraBIIeld, YTO TUIAHETHl 00Pa30BAIMCh M3 BEIIECTBA, Gbip8anHHo20 W3 COJHIA MPHUTIHKEHHEM
MpOoJIETEBIICH MUMO 3Be3/1bl [ 2 .

Pazauna B tom, yto mo JlxuHCy mponereBmas muMo ConHIA 6oabuias 3Be3Na 3a CYET
COOCTBEHHOI rpaBUTAIIMH BBIPHIBAET U3 HErO YacTh MAaTEpPUH, C MOCIEAYIOUIUM €€ pa3AelicHuEM Ha
aHeTsl, a no KanapeBy HaoOopoT — ComnHue Nnpu CONMMKEHUH C Malou 3BE3/10M 3a CUET CBOEH
TpaBUTAIlMU TIOATATHO BBIPHIBAET W3 HEE YACTH MaTepuH, OOpa3ylollde 3aTeM IUTaHETHl MpH
pa3pyLIeHUH CaMOW 3TOM MaJIOM 3BE3/Ibl, Macca KOTOPOM paBHAa CyMMapHOM Macce IJIaHeT.

ITocTanoBKa Bompoca

[TonsiTHO, OTKY/Z]a BO3HUKAIOT TaKUE UAEHU — U3 HAOIIOJEHH 3a MpUJIMBaMu U OTJIMBaMu. Bot
nosucaet JIyna — u npoucxoaut npuiuB. Boga okeana msanemcsa K Hel, NOAHUMAsACh BCE BBILIE U
BBIIIIE — HA METp, JBa, JecATh... «EIle HeMHOro, eme 4yTb-uyTh...». BOT yXe CKopo OHa cCOBceM
OoTOpBETCA U ycTpeMurcs K JlyHe. SIcHO, 0HAKO, YTO 3TOr0 HUKOTJa HE MPOU30MIET, IOCKOIbKY
3emutst 6ombiie JIyasl (o macce — B 81 pa3) u ee MPUTSHKEHNE MHOTO CUJIbHEE.

Bor ecnu 6b1 Jlyna Obuta cymiecTBeHHO Oosnblie, a 3emist HaoOOpOT MEHbIIE, TOTAA,
HaBepHOE, MOIJIO Obl U nosyunuThes (uaes xunca).

Wnu xe Haobopot — JlyHa menblie, a 3emist Ooinblie, ckaxeM, paz B 1000, Torna yxe He oHa
y Hac, a Mbl y Hee MOTJIM Obl YTO-HUOYAb o3anuMcTBOBaTh (Kanapés).

Cnennanuctsl He paszzpensatoT uaen JxuHca. To ke, KOHEYHO, OTHOCUTCS M K BEPCHUH
Kanapépa. Ee paccMoTpeHue, o/ilHaKo, He OECIOIE3HO B KauecTBe yueOHOro mMarepuana. Tem Ooiee
4TO OHa 0(OopMIIEHA 10 BCEM MPABUIIaM HAYUHBIX MYOIUKAIHA.

PaccmoTpuM Bo3MOKHBIE BO3paxeHHs. 371ech COOCTBEHHO BCETO JIBa BOIIPOCa.

bay:xnarias 3Be3aa.

Cxema nposniera B6au3u CosnHia 3Be3/b1 o JKUHCY nmoka3aHa Ha puc. 1.
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Puc. 1. Ilponer 6omb1ioit 3Be3/b1 10 JKUHCY.

B mpunnune y KanapeBa To ke camoe, TOJIBKO OTpPbIB MAaT€pUU IPOUCXOAUT YK€ HE OT
ConHua, a or camoil 3ToM Majod 3Be3fpl. M paxke moka3aHbl CHIIbI, HPEANOJIOKUTEIBHO
BBI3BIBAIOIINE 3TOT OTPHIB.

Ho, nmpexxne Bcero, 94To HY»KHO, 4TOOBI 3B€3/a MpOJeTaia UMEHHO TakK, KaKk M300pa)KeHO Ha
pucynke? To ecTh MO KOCMHYECKMM MaciiTadaM Ha CBEpXOJIM3KOM pPACCTOSHHUM, MPAKTHUECKU
MOYTH COOTBETCTBYIOIIEM IMPSIMOMY CTOJKHOBEHHIO. A dYTO MblI HaOJNIOAaeM Ha TMpaKTUKe?
bnnkaiimas 3Be3/1a HAXOIUTCA OT HAC HA PACCTOSIHUM 4-X CBETOBBIX JIET, & BOBCE HE HA PACCTOSIHUMU
opoutel Mepkypus. A mpoure 3Be3bl YAAJNCHBI €IIe 3HAYUTENIBHO Janbine. [IpuTom, Kak
MOJIararoT, BOBCE HE COMMKAIOTCS, @ HA00OPOT yHanaThes APYT oT Apyra. Kakoa ke BEpOSITHOCTh
TaKOro COMMMKEHUS?

B mpencraBneHn# aBTOPOB ATHX THIIOTE3 3Be37a Kak ObI B3sJIaCh HHOTKY/AA W HApPaBIsSETCS
HeusBecTHO Kyja. [Iogo6Ho Monekysie rasa, JieTarolei Kak momnao.

Ho 3Be3nbl neraroT He XaOTUYHO, a B cocTaBe ['amakTuku. BHYyTpu KOTOpOW ABMXKYTCS, IO-
BUJIUMOMY, 110 KPYTOBOM TPAEKTOPUH OTHOCHUTEIHHO €€ 00IIero eHTpa Macc.

B @usuuecxoti (TOMCOHOBCKOI) cucTeMe eauHUI], 00a CHUCTEMHBIX Kod(hduinenta —
IpaBUTAIMOHHAS TOCTOSIHHASA Y B 3aKOHE BCEMUPHOTrO TATOTEHWS W KMHETHYecKas MOCTOsSHHas k
BO BTOpOM 3akoHe HploTOHa Oe3pa3MepHBI U PaBHBI €IUHUIE, a BBIOOp EAMHHIIBI MAcChl He
NPOU3BOJIEH.

IIpu 3amaHHOM paccTossHMM R 10 LEHTpa Macc HEHTPOCTPEMHUTENbHOE YCKOPEHHE &,

COCTaBJAET @, = rie M — sddextuBHas Macca 'anakTuky (BHYTPH TpPaeKTOpPUU TaHHOU

R2’
2
3BE3/Ibl), @ HEHTPOOEIKHOE YCKOpPEHHE a,; COCTaBILICT 4, :F’ rne V — nuHeiHas cKopocTh ee

KpYroBOro BpaliCHU:. Ycaopue PaBHOMCPHOI'0 BpalICHHUA OTHOCHUTCIBHO ILCHTpa l'amakTuku
2

M V M
COOTBETCTBYET &, =&, [ 3 ], T.€. Rz = R otkyna V = \/; . Jlpyrumu cioBamMu, MpH 3aJJaHHOM
panuyce R, nuHelHas ckopocTb V  BpalleHHs HUMeEeT BIOJHE OIpe/elIeHHOe 3HaYeHue,
ompexnensieMoe paguycoM R. ITostomy «Omykmaromas 3Be3ma», HAXOASIIMECS HA OJHMHAKOBOM
panuyce R oTHOocuTenbHO neHTpa ['amakTuku (HE0OXOIMMOE YCIOBHE MX COJMKEHHs ), TOJIKHA
UMETb U oOunakogylo ¢ COJHIEM JMHEHHYI0 CKOpPOCTb V — JBUXKEHUS, 4YTO UCKIIOUAem
BO3MONCHOCIb CONUNICEHUs, BBI3BIBAEMYIO HEPABEHCTBOM CKOPOCTEH.

Ho ecnu naxke 3Be3ma MO KaKUM-TO HEM3BECTHBIM IMPUYMHAM BCE )K€ MMEET JHMHEHHYIO

CKOpOCTh V, JIBWXXEHUsS, OTIMYHYHO OT JuHedHodM ckopoctn V  ConHma, TO ee



IIEHTPOCTPEMUTENIBHOE YCKOPEHHE @, Ha 3a[JaHHOM PACCTOSHMU R COXpaHsET TO e 3HaYeHue, a
LEHTPOOEIKHOE @,; U3MEHSIETCS.
IIpy HapylleHUH paBeHCTBA &,, =a,,, HPEBPAIacMOro Telepb B HEPABEHCTBO . # d,;,

3Be3ga cMmecturcss ¢ opbutel ComHna paguycom R Ha gpyryio opbury c paauycom R,

\
YIOBIETBOPAIONIMM COOTHOINIEHHIO R, =— wnm R, = R(\T)Z. [pyrumu cioBamu, 3Be34a XOTS U

1 1
nepemeraercs orHocutesnbHo ConHL@, HO Ha ApyroMm paguyce R, #R, uro Toxe uckmouaem
nokaszanHoe Ha Puc. 1 cOmmkenue.

Ho ecnu pake mpourHOpupoBaTh 00a 3TH COOOPaKEHUS, CUUTAsI, YTO ITO THIIOTETHUECKOE
COMMKEHNE KAaKMM-TO 0Opa30M OKa3bIBACTCS BCE YK€ BO3MOXKHBIM, TO OHO OCYIIECTBIISCTCS Ha
3aBEIOMO HEOOIBLINX OMHOCUMENbHbIX CKOPOCTAX IIPH HEOJMHAKOBBIX pammycax R, R,
BCJIE/ICTBUE 4ero o0pa3yercs 080liHas 36e30HAs cucmema YAAJICHHBIX Ha 3HAYUTENBHO OoJbliee
paccrosinue | R— R, | apyr ot npyra, uem nperonaraer JaHHas CXeMa.

JlpyrumMM cIOBaMH, MCXOJHasi CXeéMa NPEeANoJiaraeMoro B3aUMOACUCTBUS ¢puzuuecku
HeB03MOJICHA.

Ho ecnu MBI Teneps NpOMTHOPUPYEM JaXKe M 3TO 00CTOSITENbCTBO, TO MOXKHO MEPEXOIUTH KO
BTOPOMY 3TaIly paccyxaeHuil. [l HarIsaJHOCTH CAeIaeM 3TO Ha IIpuMepe cucteMsl 3emitsi-JIyHa, B
KOTOPOH 3aBE€I0MO BCE U3BECTHO.

Mozxket Jin kameHb ¢ JIyHsl ynacts Ha 3eminio?

Cutyanus B nape 3emis-JIlyHa B mpuHLUIE cOOTBETCTBYET puc. 1. 3emist Oonsblue, a Jlyna
MeHb1Ie 1o Macce B 81 pa3. Kamens, nexamuii Ha moBepxHoCTH JIyHbI, MPEANONOKUTENEHO HUUEM
K Hell He MPUKpETJIeH U YAEP>KUBAETCS TOJIBKO OJaroaps NpUTSKEHUIO.

MoryT a1 pu 3TOM IPOU30NTH TaKHE 1BA COOBITHSA:

— OTHEJICHHUE OT Hee KaMHs 3a CYET 3€MHOI0 IIPUTSHKCHUS,
— HE3aBHCHMOE OT Hee JalbHelllee ero IBMKEHUE 10 JIYHHOW opOuTe Mpu yAaaeHUH
camoii JIyHa B kocMoOc, Kak 3To0 IpescrasieHo B cxeme Kanapéna?

CHavania eMy HYXHO, KOHEYHO, XOTSI Obl IPOCTO OTOPBAThCS OT JYHHOM moBepxHocTu. U
3aTeM YK€ YCTPEMUThCS B HE3aBUCUMBIN OT Hee CBOOOHBIH MOJIET.

Kamensp, nexanuii Ha TOBEpXHOCTU BUJIMMOM CTOpOHBI JIyHBI, 3a cUET MPUTSKEHUS 3eMIIU
R3

RS’—H

2
najaeT Ha Hee C YCKOPEHHEM &, COCTABILSIFOLIMM &, = {,( )", Te g,— ycKopeHHe CBOOOIHOTO

naJieHus Ha MoBepxHocTH 3emuu (Q, =9800—ﬂ:), R; — pammyc 3emmn (R, =7000xm ), R, ,
c

cm
paccrosiaue ot 3emiu 10 JIynsr (R, ;, ~ 400000 xu ). Uto cocraBuser a, ~ 0,30—2 .

ITpu sTom cama Jlyna (¢ paguycom R, =1738 xm u maccoii B 81 pa3 MeHbIIel MacChl 3eMIIH)

32 CYCT TOI'0 XK€ 3CMHOIO IPUTHKCHMS TOXEC HAa HCC MamacT ¢ YCKOPECHHCM d,, COCTABILAIOIIUM

cm
a, =0,27—-. Kak BuauM, HECMOTps Ha pa3iIuyMe B Maccax KaMHsa M JIyHbI HUQpPEI T0BOIBHO
c

OJIN3KU.
Ho yckopenne a, cBoGomHOro maaeHus JIyHBI U €CTh €€ IEHTPOCTPEMHUTEIHHOE YCKOPEHHE

a,., COBMECTHO C PaBHBIM €My LEHTPOOSKHBIM &, yaepkuBaromee JIyHy Ha TpaekTopuu ee

opbutsl. CrenoBaTelbHO, TO )K€ CaMO€ MPOU30MIET U C OTIEJICHHBIM OT Hee KaMHeM, €clid Obl
Jlyna kakuM-m160 o0pa3oM BHe3anmHo ucyesna. Vnm yganuiack B KOCMOC, POJIETasi MUMO 3eMIIH.
A KaMeHb TpH ATOM ocTajics Obl Ha opOouTe, kKak u mpennonaraer Kanapés. Ho! IIpobnema-to B
TOM, YTO OH Belb nputsruBaercs u Jlynoit. /la eme xak!
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Ero yckopenue cBOOOJHOTrO maaeHusi §,, BbI3bIBaEMOe MpUTsDKeHUEM JIyHBI, cocTaBisier

M
9,=162— . To ects Benmnuuny B 540 pa3 6onbIIyI0 YCKOPEHHs ;. SICHO, 9TO HUKAaKOro OTphIBA
c

CBOOOJIHO JIEXKAIIETO KAMHS M €T0 NMajeHus ¢ JIyHbl Ha 3eMIIIO B IIPUHIIUIIE HE MOYKET TPOM30MTH.
9TO MOTI'JI0 6BI HpOHSOﬁTH B OJHOM €IWHCTBCHHOM CJ‘Iy‘Iae — ITOJTHOT'O YCTpaHeHI/Iﬂ JIYHHOI'O
nputsokenns. KoTopoe Hy»KHO KOMIIEHCHPOBATh KakuM-1ubo oOpasom. Hampumep, BpaueHnem
2
i Tymor, 11 6 (@), =i v, -
camofi Jlymss. Tlpu xotopom sosmmxaer nemtpobextoe yexoperme (8,); =2t tae Vy
JI

JMHEIHAs CKOPOCTh €€ BpallleHus Ha 9kBaTope, R, — paanyc Jlynsr (R, =1738 xu ), HanpaBieHHOE
MPOTHBOIOJIOXKHO IEHTPOCTPEMUTEILHOMY YCKOPEHHIO 8, =(,, BBI3BIBAEMOMY JIyHHBIM

tarotenueM. Ilpunss Tenepp (3,;); =@, IOIYYMM YCIOBHE IIEPBO KOCMMUYECKOH CKOPOCTH

KM .
V, =168— (ycioBue HEBECOMOCTH KaMHs Ha JIyHHOH noBepxHocTH). Kazanocs Obl, Teneps Bce B
c

MopsiIKe, KaMeHb, HAKOHEI, 0Opel HEBECOMOCTb M MOXET CIIOKOMHO MajaTh Ha 3EeMJII0 WIH
BpalllaThCsl BOKPYT Hee M0 JIyHHOH opoure.

[IpaBma, mpu 3TomM nepuox BpauieHust JIyHbl AOMKEeH cocTaBiATh 1,8 yaca, a BOBCE He
nyHHbIN Mecan 29,5 nueit. To ects JIyHe amst 3TOro BpamaThecsi HYyKHO ObicTpee mpuMepHO B 393
pasa.

MozkeT Ju OH, OTOPBABIIHUCH OT JIyHbI, CTaThb HE3AaBHUCUMBbIM OT HEe CHyTHI/IKOM?

Ho! Jlaxxe u B 3TOM ciyyae, XOTsI ¥ IPOU30IIET OTPHIB KaMH$, OKa3bIBAIOLETOCS B YCIOBUSX
JIYyHHOW HEBECOMOCTH M3 JTOIO BOBCE HE CIIENYET, YTO IIPU ITOM CMOXKET OT HEE YIaIAThCA U
najaTh Ha 3eMIIIO, T.K. OH IO-NpeXHeMY OyneT npuesasan K JTyHHOMY LEHTpPY. OTHOCHUTEIIBHO
KOTOPOro 1 OyAeT BpalaThes.

Ecnu Teneps mombITatbes KyAa-HUOYOp ynanuTh JIyHy, TO M KaMeHb 3a HEH Belb TOXKeE
«motamutTes». Ilockonpky, mpekae 4em cTaTh CIyTHUKOM 3€MJIM, OH JIOJDKEH BHaualle IepecTaTh
ObITh CIyTHUKOM JIyHBI. A cienarh 3TO BecbMa He MpocCTo.

Jns ux pasfeneHuss Tenepb yke OeCrONe3HO JIONMOJHUTENBHO YBEIMYMBAaTh CKOPOCTb
BpameHus JIynsl. Ilockonbky oHa Oosee HE BIUSET Ha OTAEIMBILUICS OT Hee KaMeHb. [lig sToro
HY)KHO YCKODSITh JIMHEHHYIO CKOPOCTh BpallleHus yxe He JIyHsl, a camoro kamHsl. [IpeBpaimas ero B
pakery. Korzma ero tpaekropus BpallleHHs] BHA4YAJIE IPEBPATUTCS B DJLIUIITUYECKYIO C ITOCTENIEHHO
BO3PACTAIOIIMM D3KCLIEHTPUCUTETOM. M KOHIle KOHIIOB — B Pa30OMKHYTYIO MapabOIMyecKylo,
MTO3BOJIAIOILYI0 OKOHYATEIbHO YJAINUTCSA OT HEE, PABHO KAK U OT 3€MJIH, 4 BOBCE HE OCTaBaThCs Ha
HCXOJHOU KPYTrOBOM TPAEKTOPHUH.

Bo3spamaemcs k MaJoii 3Be3/1e

Ho poBHO Beab TO ke camMoe OTHOCUTCS U K cunomemuyecku mnpoiaetaromeid Mumo ConHia
3e3e-«pubnyne». Ilpu macce Comama Mg =198-10x2 u macce M, «mamoii 3Be3zb»,
cocrapistouieit mpumepHo 0,001 ot maccel CosiHIIa U paBHOM CyMMapHON Macce OyayluX IUIaHeT.
[IpudeM naeTcs qaxe He IPUMEPHOE, a «TOYHOE» 3HAYEHHE 3TOH Macchl M, = 268,635 -10% «z .

Huuero IIpu 5TOM HC BBIﬁHCT C IIONBITKaMH COJ'IHI_[a H3BJICYb U3 HEC MATCPUIO KAKHUMU-TO
nmopuusaMHr, IMpeBpaliaCMbIMH B 6y)1y1m/1e IUIAaHEThI, Ja €€ U C IOYTU KPYTOBBIMU Op6I/ITaMI/I.
Henenocts Takoro MPCAIOJIOXKCHUA CTAHOBUTCA O‘-ICBPI,Z[HOfI IIpU CaMbIX IMCPBLIX IIPUKUIKAX.
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Pamnyc R. Comnma cocrapiser R. ~10°xm, a yckopenume g. CBOGOAHOTO TajieHHS HA €ro

9KBaTOpE — (. = 274%. Paccrosaue R. ,, mo opbutst Mepkypus — R. ,, ® 50R. . Yckopenue a,
RC

C-M
Vxe mis Jlynel, macca KoTtopoil Bcero B 81 pa3 MeHbIIEe Macchl 3eMJIM €€ YCKOPEHHE
CBOOOJHOIO MajieHus 4, Ha paccrossHuM R, , B 60 pa3 GombiieMm 3eMHOro paauyca R, Omamu3sko

“ 2 CM
CBOOO/IHOTO TIaJICHUs Ha 3TOW opOuTe cocTaiseT &, = g ( )" =10—-.
c

YCKOPEHHIO cBOOOAHOrO majeHust kamus. [pyrumu cioamu JlyHa Bce emie siBiseTcst s 3eMIU
«IIpOOHBIM TEJIOM», Macca KOTOPOTO HE CYLIECTBEHHA, W €i C WM3BECTHOW TOYHOCTHIO MOXKHO
peHeOpeYb.

U yx Tem Ooree y «malioif 3Be31b1», C Macco fgaxke He B 81 pas, a emie Ha IOpsI0K MEHbBIICH
Mmaccbl ColHIA, €€ LEHTPOCTPEMUTENIbHOE YCKOpEHHE @;, BbI3blBaeMoe npuTsbkeHuem CouHna,
OKa)keTcsl OJIN3KUM K HEHTPOCTPEMUTEIILHOMY YCKOpeHUIo Mepkypusi.

Ocraercs OIpCACIINTDb COOCTBEHHOE YCKOPCHUC CBO60,Z[HOFO naaceHus g Ha IMOBCPXHOCTHU

M3

«Manoii 3Be3b». [IpuMeM, 4To ee cpelHsis MIIOTHOCTh HE MeHbIle cpeaHel miotHoctu ConHia
(ecnii oHa HA0OOPOT HoBULE, TO YCIOBHS MIPEATNIOIATAEMOTO «OTPHIBA» OT HEE €Ile JOTOTHUTEIBHO

yxymwatorest). Torma  orHomrenume Macc ConHume —  «Mamasi  3Be34a»  COCTABISET
M R

€ =(=%)°~1000 .

M R

M3 M3

-3
~01R. . [Tostomy g,, = M, _10"Mc _ 1|\£2C =
C

2 2
R,wa (O’lRC )
YCKOPGHI/IG CB06OZ[HOFO ImaacHUusA g Ha OSKBaTope «Mason 3BE€31bI», BBI3BIBACMOC

Otkyna R, ,

019, =27,4=..

c
e
COOCTBEHHBIM TATOTEHUEM, B 274 pa3a 6o.buie yCKOPEHUs &; CBOOOIHOTO MajieHHUsl, BBI3IBAEMOI0
nputspkenueM ColnHila Ha opOuTe Mepkypus.

BriBoa: HHMKakoW OTpHIB uHero Obl TO HU OBUIO  OT «MaJIOM 3BE37bD», BBI3BAHHBIN
nputskeHueM ConHua, guzuuecku negozmodcern. KamMeHb Ha NMOBEPXHOCTH «MaJIOM 3BE3IbI» U
cama oHa OyayT mpu 3ToM nagaTh Ha COJHIE ¢ OJIMHAKOBBIM IIEHTPOCTPEMUTEILHBIM YCKOPEHUEM
a,.

Her cmbicia u roBOpUTh, YTO TaKUE BOIMPOCHI aBTOPaMU JITUX aOCTPAKTHBIX THUIOTE3 HE
TOJILKO HE PACCMOTPEHBI, HO JIa’K€ U HE OCO3HAHBI.

Bo3MoskHOe H HEBO3MOKHOE B (PH3UKe.

B menax o600menus paccMoTpuMm Takoil mpumep. EcTh Tpu MmaTepuanbHbIX O0O0BEKTa,
PacCIION0KEHHBIX HA OJTHOW MPSIMOM.

Tena 1 u 2 ABMXKXYTCS APyr OTHOCUTENBHO ApPYyra co CKOpocThio V , a Tero 3 — co CKOPOCThIO
V, otHocutensHO Tena 1 u ckopocThio V, oTHocuTenbHO Tena 2 . B astom ciyuae V, #V,.
Jlormuecku BepHoe yTBepkaeHHEe. U 3TO puznuecku BO3MOXKHO.

IIpu Tex e yCIOBUSAX MOXHO MNPEAJIOKHUTH Jpyroe yrepxkiaenue: V, =V,. Jlornuecku
HEeBepHOE yTBepkAeHue. 1 3To pu3nieckn HEeBO3MOXKHO.

Ho umeHHO Takoe JOrMYeCKH HEBEpPHOE U @pu3uuecku Heeo3MoHCHOe YTBEPKICHUE,
SBJIAETCS OCHOBAaHUEM TEOPHM OTHOCUTEJIBHOCTH OWHIITENHA. HO TONBKO HA3bIBA€TCSl OHO MHAYE.
Hcnonb3yioT Ipyroid TEpMUH — «I1apaZOKCAbHOE YTBEP)KJIEHUE» HIIM K€ «mapajokcy. Teopus
OTHOCUTEIIBHOCTH M €CTh Teopus Mapanokca. Jlaxke He opHoro, a Heckonbkux. M Bce
«TOCTHXKEHUS» meopemuueckou pusukn 20 Beka SIBISIOTCS PA3BUTHEM 3TON TEOPUHU MapaJOKCOB.

KputukaMm Teopun OTHOCUTEIBHOCTU HET HUKAKOTO CMbICJIA YKa3bIBaTh HA €€ HEJOTUYHOCTD.
[TockonpKy aBTOpY M €ro MoCIeOBaTENsIM 3TO u3eecmHo. Bechb CMBICT 3TOW TEOpUM KaK pa3 U
COCTOMT B TOM, YTO B Kau€CTBE HCXOJHOTO NPUHUMAETCS HeN02W4HOe W Ha €ro OCHOBAaHUU
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BbICTAMBaeTcs JaibHeimee. @DHU3MUECKH, pa3yMeeTcs, JO0XKHOE, HO JTO-TO U OOBIBICHO
ucmunnvim. I'ie 10)KHOE HA3BaHO BCETO JIUIIb 1apaJ0KCaIbHbIM.

Ho To4HO Tak k€ MOKHO «pa3BUTH» W MaTEMAaTHKy WJIU BOOOIIEe 00y Hayky. [IpuHATH
JIOTUYECKH HEBEPHOE YTBEP)KJIEHUE, HAIPUMEp, «IBE MapaljielibHble, TO €CTh, M0 OMPEICNICHUIO,
Henepecekaroujuecs PSIMbIE — nepecekaiomcs» WIN «IBaX/bl ABa — ISITh» B KAUECTBE NApaAOOKcd,
Ha OCHOBAaHHMM KOTOPOTO TOJYYUTh HEKHE CIIEJICTBUS B BHJIE JPYIHMX TOXE MapaJloKCalIbHbBIX
YTBEPKACHUM (KaK pe3ysIbTaT UCXOAHO IPUHUMAEMOTO).

31ech HamTy4dIuM sKkcnepToM siBisietcss EBrenunii Bacunbseuu Koroes [ 4 .

Bort tpu ero «/loka3arenbcTBa OT exan.

1. — Ilo3namo e modicem — u 0b6o0HCECMBISAEM, UMO Mbl NPAMO KaK MareHvkuil! Imo u Eacy
nousmuo. 2u, Edc! — kpuxuyn on 6 npocmpancmeo. — Tebe nowamuo?
— MHue 6ce nonammuo, — omossaics u3 npocmpancmea Hekmo Eoxc.

2. — Buvl 00 cux nop ne nousnu, 20e Bl naxooumecw, xomsa na Bawem mecme 3mo yoice 0a8HO
nowusn 6wl mobou. Imo u Eacy nowamno. i, Exc! — U3 Kycmos, noiomManHvlx cmuxusimu,
HemeoneHHo sviuen necenoapubiii Exc. — Tebe nowsmno? — cnpocun Ou au-Jlykou . Edc
KUGHyn u ucue3 8 Kycmax, — Bom euduwn? — c ykopusnoii npousnec Ou nu-JIykot au u
3akoHuun: — A Oymaro, umo npusen YOulicmeeHnHvle apeyMeHmbl 8 NOJb3Y MEoel, 2epoll,
omeazu u 0cobeHHO 2enynocmu u yoeoun meds, 2epou, 8 mom, 4mo UMEHHO Mbl, 2epol,
oondcen noyenoeams Cnawyro Ypoouny u eénucamo 00Hy U3 camvix ApKUX CMPAHUY 8 HAULY
ucmopuro...

3. — llocmouime! — oxnukuynu e2o conocom benoeo bezmosenoeo. On obepuyncs. — A xomeno
6b1 0c60600ums Bac om oounou mpyonocmu. Ckadxcume, CKOIbKO Oyoem 08axicobl 08a
yemuipe?

Bce 3aunmepecosanno cmompenu na Ilemponasna.

— Jleasicowbl 06a... yemuipe? — 3amsanca mom. — J[eaxcovl 06a... 5mo yemulpe u byoem.

— Tak-mo u Eocy nonammno! — eocknuxuyn Ot iu-JIyKotl au u npeonodcun:

— Ilozéams Eoica?

Ilemponagen nomomarn 2on1060u: cmviuiieno2o Edxca o yaice 00Hax€CObl 8Udell.

— Omom onpoc He umeem cmvlcid, — CKA3ail OH.

— Ewe xax umeem! — eo3zpasuno benoe besmoszenoe. — M omeem Ha He2o ecmb — Oadce
Heckonvbko omeemog! Hanpumep, makoii... — benoe bezmozenoe onacno 3esnyno, mo eéce
0bouLnocy, — 08adxtcoObL 08a Yemvipe — Oyoem 3enenas 0yoouxa!

— Unu xonbacuas nanouxa! — uz Mocunvl 8blNOPXHYI U, YACMO-YACIO MAXASl MANEHbKUMU
CUNbHBIMU PYKAMU, YCMPEMUILCA KYOa-Mo KPOXOMHbILL 4eN08eUex.

— Hnu konbacnas nanouxa, nomuume smo! — coenacunocy benoe bezmosznoe, a éce,
npoBoXICaAsl YIemasuieco Yeloseuka 632110amu, 3a801Hoeanucs: «Jlemyyuii Huoepnanoey!..
Mbui orce 3a0viiu eco mam ¢ Lllapmen! Beousea!» — Ilo-euoumomy, onu arodunu Jlemyuezo
Huoepnanoyay.

KoneuHno, u3 3Toro nojiyuyaerca He Hayka, a MICeBJOHAYKa, BEpHEe, JukeHayka. OHAKO HUYTO
HE MemaeT OOBSBUTh MMEHHO €€ HACTOAINICH HayKOW, MpUYeM JaKe€ €IWHCTBEHHO HCTHHHOU
HayKOH, IPEe0/I0JIEBILIEH OrPaHUYEHUSI IPEKHEN, TENEPh yKE YCTapeBIIe U Jake HEBEPHONW HayKd
U paIuKaIbHO €€ «yIIyOuBIIEH». B TakoM MMEHHO TOJOXXEHHH M HaXOJUTCS COBpPEMEHHas
TeopeTudeckas (u3nka. 3/1ech BCSKas KPUTHKA IO OIpeNeleHHI0 Oecroyie3Ha, MOCKOJBKY 3Ta
€IMHCTBEHHO UCTUHHAS HAayKa KaK pa3 U MOCTPOeHa Ha napagokcax. COCTaBICHHBIX U3 JTOTUUECKHUX
YTBEpXKACHHUH (PU3NYECKH HEBO3MOXKHBIX.

MoskeT ObITh TPEITIOKEH TAKOW KPUTEPHUH.

Jloeuuecku 6EPHOE dnwuuecmt 803MO2CHO. Jloeuuecku HeBsepHoe qbusuttecxu HEB0O3MOIMNCHO.
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B cBi3u c moBceMeCTHBIM (XOTSI W HE OECKOH(JIMKTHBIM) BHEAPEHHEM TEOPUHU
oTHocuTesbHOCTH 20 BEK cTayl BpeMeHeM mapanokcoB. M3BecTHa jneryuas ¢pasza — smo, KoHeuHo,
Oe3yMHO, BONPOC TUULL 8 MOM, MOJCEN I OHO OblMb 6EPHBIM.

OTBeT Ha 3TO TaKOM — 6€3yMHO€ KdkK npeaeﬂ J1I02UYeCKU HeBEPHO20 qbu3uqec7<u HEB0O3MOIHCHO.

[Tockonbky @®.M. Kanapés, mo ompeneieHuio, HH TIpPH KAaKUX OOCTOSTEIbCTBAX HE
COIJIACUTBHCS MPU3HATH CBOIO I'MIIOTE3Yy (PU3MUECKH HEBO3MOXKHOM (3TOr0 HE MO3BOJISAIOT aMOUINH),
€€ TOJKE CIEeNyeT OTHECTH B Pa3psij 1apaJ0KCOB.
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