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There are more things in heaven and earth, Horatio,
Than are dreamt of in your philosophy.
William Shakespeare

«/ B HeOe U B 3eMJIe COKPBITO 00JIbIIIE,
Yem cHUTCH Bameil Mmyapoctu, ['opanuo».
Y. Hlexcnup. Ilep. M. /lo3unckozo.

«EcTh MHOTOC Ha cBeTe, ApYyr l'opaumii,
YT0 He NPUCHUTHLCH AaKe MyIpenam».
Y. Hlexcnup. Ilep. b. Ilacmepnaka.

«CKoJ1b pa3yMHBbI 4y/ieca HATYPhbl,

noporou opar moii beprpan!

Cxoy1b 00MJIbHA COKPOBEHHOCThH
MPOCTPAHCTB, TO HEMOCTUKUMO Ja’Ke CAMOMY
MOT'y4eMy pa3yMeHMI0

U HEYYBCTBEHHO

caMoMy 0J1aropoaHomMy cepamy!»

"Pexy, B KOTOpYO 2 BCTynaro, He
nepennbiBan eue HUKTO' (BApUGHT

nepesoaa PparmeHTa us 3-euv necHwu,
KOTOpLII nko6un A.A. ZpuamaH). A. IInamonos. «Enuganckue winrozo)



PROFESSOR ERNST MACH
1838-1916

"... we see that even in the
simplest case, in which apparently
we deal with the mutual action of
only two masses, the neglecting of
the rest of the world is
impossible. Nature does not begin
with elements, as we are obliged
to begin with them. It is certainly
fortunate for us, that we can,
from time to time, turn aside our
eyes from the overpowering unity
of the All, and allow them to rest
on individual details. But we should
not omit, ultimately to complete
and correct our views by a
thorough consideration of the
things which for the time being we
left out of account” (p.235).

Ernst Mach. The Science of Mechanics.
A Critical and Historical Account of its
Development. 4th Edition.
Chicago-London. The Open Court
Publishing CO. 1919, 628 p.



I. What is the physical essence of gravitation?

The “internal mechanism” of the gravitational interaction remains unknown in
contemporary physics. Two quotes:

In 1964, in the lectures at Cornell University on the nature of fundamental
interactions, R. Feynman emphasized that “.. up to today, from the time of
Newton, no one has invented another theoretical description of the
mathematical machinery behind this law which does not either say the same
thing over again, or make the mathematics harder, or predict some wrong
phenomena. So there is no model of the theory of gravitation today, other
than the mathematical form".

Creating GRT (1921), A. Einstein, being aware of the limitation of the
available information for solving this kind of problems, wrote: "We have
seen, indeed, that in a more complete analysis the energy tensor can be
regarded only as a provisional means of representing matter. In reality,
matter consists of electrically charged particles, and is to be regarded
itself as a part, in fact, the principal part, of the electromagnetic field.

A question appears. Is the gravitational constant & is a carrier of
information about gravity as a fundamental interaction and can be regarded
as a universal constant together with /i and C .



In the talk will be shown that the physical essence of emerging
problems should first of all be understood at the level of the
transcendental phenomenology (Husserl, Kant), i.e. before developing
the corresponding theoretical models.

Certain hopes in solving the problems of cosmology were associated with
Planck's numbers, dimensionless characteristics of length a,, time t; and
mass mp, introduced in 1899 on the basis of the fundamental constants /i , ¢

and G:
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Unfortunately, the collection of Planck numbers was insufficient to become
even a heuristic guideline for the realization of the well-known 72GC -plan,
which began to be developed by M. Bronshtein already in 1933, and which
meant to achieve an epistemological unity of the quantum theory (with its
constant 71 ), special relativity theory (with its constant C ) and the theory
of gravitation (with its constant G ).

OcTtaeTtca BONpOC: CyluecTByeT N1 HeaBHLIW NapameTp, onpenensrowmu
NSIGHKOBCKUE NApameTpbl dp U tp KaK NapameTpsl MUKPOMUpA, a NApPAMeTpLI
Mp U Wp KaK NapameTpbel MaKpomupa?




EcTb ewe oaHa npobnema B KOCMOMOrUU, KOTOPASA MOKA MPAKTUYECKU He
obcyxnaertca - yctaHoBneHue NpUYUH pasnuuma AuHamuku BceneHHou B
pasHble BpeMeHHbIe 3noxu. [eucTeutenbHo, yaenbHas NAOTHOCTb Haubosnee
MOLUHBIX UCTOUHUKOB 3HEpruu, BOSHUKIIUX HA PAHHUX CTAAUAX 3BOSHOLIUMU
BceneHHoM, 6b1na cyuecteseHHO (B TbIcauu pasl) BbIwe HabnropaembIx
COOTBETCTBYHOWMUX 3HAYeHU Ans nocneayrowmx anox [Burenin R.A_,
Bikmaev I.F., Khamitov I.M. et al. Optical identifications of high-redshift
galaxy clusters from Planck Sunyaev-Zeldovich survey //

arXiv:1801.04464v1 [astro-ph.CO] . UMeHHO Ha paHHUX 3TANAX pasBUTUSA
BceneHHOM, KOTOpLIM COOTBETCTBYHOT KpacHble cmelleHus z ~ 1 (~ 6 mnpa.
cB. net) u 6onee, (POpMMUPOBANUCH KBA3APLI, MPOABNASIUCL FaMma-6apcrepsr.
CylecTBOBAGHUE TAKOrO TUNG MOLUHBIX UCTOYHUKOB 3Heprum B nocneayrolume
3Tansr 3sonoumu BceneHHo He gukcupoeanock. Ecnu ucxoautb us eauHou
CywHocTn MuposanaHusa, B COOTBETCTBUMU C KOHUeNnTyanbHou nosuuueu Maxa,
ocobeHHOCTU AvHamMuKku BceneHHoU Ha makpomaclwTabax («acTpasnbHLINA
nag») cnepyet CBA3LIBATL C MOHUMAHUEM MPOLIECCOB HA MUKpomacliTabax
(No3sHaHUEeM «aTOMOCKNaaa»).

B Takom cnyuae pasnuuua ocobeHHocTeu AuHamuku BceneHHoU Ha pa3HbIX
3TANax ee 3BONFOLUUU MOXHO cBA3bIBaTb ¢ uaeeir TT.A.M. [upaka 06

U3MeHeHUU BO BpemMeHU MUPOBLIX KOHCTaHT - /i, Cu G.

Ho npu 3atom HaAO NOHUMATL NPUUUHBL TaKUX U3MeHeHuu! YTo ux BbIsbiBaer?


https://arxiv.org/abs/1801.04464

To answer the last questions it turned out to be sufficient to modify the
known result of S. Weinberg, who noticed the approximate equality:
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T
where R, is the characteristic ("Hubble"”) radius of the Universe, R, = (1.29 -
1.53)-10%8 cm, and m,, is the mass of m-meson (m, # 140 MeV/c?), and
represent the expression for 7i in the form of the equality:

1 (2) (In fact, here is the idea of Dirac about the time

_ Y2,32p1/2
h _EG My Ry dependence of world constants)

Here we introduce a new energy parameter E, =m.c’~ 209.5 MeV. The
introduced parameter Eg, corresponds to the energy scale of 200 MeV: at
the corresponding intranuclear temperatures quarks are no longer bound in
the nucleons, and the quark-gluon plasma is formed. The expression (8) can

be conveniently represented in the form:
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Dimensionless constant &y of the gravitational interaction is defined as:

the squared “elementary

Gms 3 a
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The usage of the introduced collection of the basic universal constants 7 ,
¢, mg and R, allows presenting in a more “compact” fashion not only the
gravitational constant 6 and the dimensionless constants of the

gravitational interaction, but also the Planck numbers (4):
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where 7,=2a,/C~0.43 103 s is the time scale, corresponding to the

space scale ag. The parameter dq / Ry clarify the cosmological essence of
the "smallness” of the Planck parameters I, and t;, as well as the
cosmological scale of the quantities m, and w,, thus demonstrating the
heuristic justification of the representation (1) for the Planck constant.

The expression (1a) allows to understand that the nature of the unique
smallness of gravitational interaction is the smallness of characteristic size
aq in the neighborhood of the atomic nucleus to the characteristic size R,
of the Universe. Of course, so far there remains the question: what is the
physical essence of the spatial parameter ag having a nuclear origin?

For the time being, we note the name of “the Law of Universal Gravity”
for the relation describing the gravitational interaction of two arbitrary
masses is "justified” at the conceptual level.



IT. EM vacuum as a basic medium - the “ether” of the Universe

The ground for creating the corresponding phenomenological construction is an
infroduction into the physical science of a basic energy-containing medium, a
sort of an "ether”.

At this point, the author completely agrees with the opinion of Prof. Robert
B. Laughlin (Nobel Prize winner, 1998): “"Space is more like a piece of window
glass than ideal Newtonian emptiness. It is filled with "stuff” that is normally
transparent but can be made visible by hitting it sufficiently hard to knock
out a part. The modern concept of the vacuum of space, confirmed every day
by experiment, is a relativistic ether. But we do not call it this because it is
taboo.” (Laughlin, Robert B. A Different Universe: Reinventing Physics from
the Bottom Down. — NY, NY : Basic Books, 2005. — P. 120—121).

As such an environment ("the relativistic ether"), the author considers the
electromagnetic component of the physical vacuum - EM vacuum, "tied" to the
expanding Universe, which is considered as the reference system, common for
all points of the expanding Universe. It is also natural to adopt for this
system a global time scale t, counted from the time t = O, corresponding to
the Big Bang.



Let us define this reference system as "Mach system", since Mach was
the first who introduced the base system connected with "the center of
all Universe masses" [Einstein A. The meaning of relativity. Four lectures
delivered at Princeton University, May, 1921. Princeton: Princeton
University Press. 1923, p. 44]. It is known [38] that EM vacuum reveals
itself via fluctuating average values of squared intensities of the electric
and magnetic fields.

EM vacuum manifests itself through the fluctuating mean values of the
squared intensity of the electric and magnetic fields. This means that a
noise electrodynamic component acts from EM vacuum upon the system of
concentrated charges and local currents of any atomic nucleus trated as
a set of distributed charges (quarks in nucleons) and local exchange
currents. In accordance with Casimir idea, we believe that EM vacuum in
the vicinity of outer and inner boundaries of any atomic nucleus is
polarized: the oscillation spectrum of EM vacuum is rearranged in
accordance with the type III boundary conditions, and a unified open
dynamic system is formed composed by the atomic nucleus and vacuum,
an "EM vacuum polaron”.



The introduction of the EM vacuum polaron allows to understand
qualitatively the genesis of a priori limitation of the speed of moving
material objects with nonzero rest mass to the value of the speed of light

¢ in EM vacuum which is equal to ¢ = 3:101° cm/s. In accordance with the
ideas of Casimir, for the corresponding potential energy in the
neighborhood of a material object (for definiteness, a point particle with
the mass mg localized at the origin) has the form:

_ hc
Ur) ==1— 2)

Here I is the radius-vector (assume that the particle at rest is localized
at the origin); 7, is a dimensionless parameter. The energy levels £ (n,) of
the discrete spectrum, reflecting the degree of interconnection of the
particle of the mass m; with EM vacuum due to its polarization, and the
corresponding expression for the radius @,; of the domain of the EM vacuum
Casimir polarization in the neighborhood of the particle i, have the form:

= m.c’ 2h

E(n)=—y , = .
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For 7o =2 the posmon of the lower energy level, E(1) =U(F ]r _a, —mC e
char'acter'lzmg the binding energy of the parflcle with EM vacuum, E, = \
corresponds in the absolute value to the “rest energy of the consuder'ed
particle” in the form suggested by Einstein.




The value of the domain of the EM vacuum Casimir polariza'rion in the
neighborhood of the proton equals a,, = 2.82x10 4 cm, i.e. corresponds to
the action scale of the nuclear forces. Thus, the qucmh'ry qs = /2% in
the expression (4) can be defined as the squar'ed ‘elementary charge of
strong interaction”, so that the dimensionless ¢, constant of such
intferaction, by analogy with the fine structure constant X, can be
naturally represented in the form a, =92 /hc=~2 -

If a particle possesses a structure (hadron), then the Casimir dependence
inside such particle can be treated as a “"seed” potential energy of the

nuclear forces, which are characterized by the "nuclear charge” (., and the
strong coupling constant . As a result of dynamic mobility of the nuclear
matter “inside” such particle, the seed potential of the nuclear forces is
shielded, and the effective potentials are formed of the “short-range”
nuclear forces, exponentially declining with the distance, of the type of the
Yukawa potential :

U(r) ——q—Sexp( @

where x,=m c/h is a scr'eenmg factor and m_ is the mass of m-meson.
This corresponds to the standard idea about the dynamic nature of the
nuclear forces, which are usually related to the m-meson exchanges by
nucleons.

We see, that EM vacuum is a source of the nuclear forces appearance.



We assume, in accordance with the idea of J.J. Thompson, that the frontal
and opposite domains of EM vacuum Casimir polarization in the vicinity of the
vacuum polaron moving with the velocity U relative to the basic reference
system is transformed for U -—C from a spherical shape to spheroid one.
That transformation can be regarded as the

Heaviside factor 7, =(1—u2/ CZ)_]/Z, which characterizes the rate constant of
losing localized photons which provide “lubrication” for moving of the particle
in the EM vacuum. It is precisely because of the disappearance of the
"lubricant", which is necessary for moving atomic nuclei in the base medium,
the potential energy of such nuclei increases. This phenomenon is perceived

as a relativistic increase in mass: m(u) =m(0)-7,.

7O O3HauaeT, YTO B NO6OU cucTeme OTcuyeTa, ABUXYLIEUCA C HeHyNeBOM
CKOpOCTbIO OTHOCUTeNbHO BLIGpaHHOU 6@30BOU CUCTeMBI OTCcYeTa, U3-3a
AePOopMaLUM 061aCTU KA3UMUPOBCKOU NONAPU3ALIUU B OKPeCTHOCTU KaXAOro
AQTOMHOro aapa, BO3pacTaeT UHepLUMUOHHAA macca 3Toro sapa. TTo 3tou
NpUYUHE KOCMOMoruveckme o6beKTbI, ABUXYLMeca OTHOCUTenbHO 6a3osou
CUCTEMBLL C PenaTUBUCTCKOU CKOpOCTbrO, Habnropatens B 6a30BOM cucteme
BOCMPUHUMAET KAK CUCTEMBL C BO3POCLUEU MACCOM.



3pecb HapoO UMeTb B BUAY, YTO BBefieHHbIe NpeACTaBreHUs O CBA3U
AQTOMHBIX sfaep MmaTepuanbHeIX obbektoB ¢ EM Bakyymom kak 6a3oBoum
cpenou BceneHHoM nossonseT NOHATbL cam peHOMeH cOoxXpaHeHus
LIeNOCTHOCTU ranakTUK B npouecce pacwmpeHus (‘'pasbyxaHua)
npoctpaHcTea BceneHHou. B To xe Bpema npouecchl BHYTpU HEKOTOPLIX
ranakTuk, ocobeHHO Ha paHHUX ctaauax asonrouum BceneHHou B ycnosuax
MOLHLIX 3HeprosbIAesieHU, MOrnu NpUBOAUTL K 06pa3oBaHUIO 3Be3AHLIX
CUCTEM, ABUXYLUUXCA C 6NUKUMU K PenaTUBUCTCKUM CKOPOCTAM
OTHOCUTESIbHO OCTanNbHLIX 06beKToB.

OpHako NockosnbKy ¢ TeueHuem epemeHn | nocne Bonbworo Bspbiea
ckopoctb ceeta C B EM Bakyyme ymeHblwaetca (cm. HUXe), ucxopaHble
HepenaTUBUCTCKUE CKOPOCTU HEKOTOPLIX U3 3Be3AHBIX CUCTEM B TAKUX
ranaKkTUKax ¢ TedyeHUemM BpeMeHU 1 MOryT oKasaTbCcsa penaTUBUCTCKUMU U
NPOABNATLCA KAK CUCTEMBI C BO3pOCLUEU MACCOMN.

UMeHHO Takou peHOMeH U MOoXeT BOCMPUHUMATLCA KAK NpossneHue
«TeMHOU martepum» B ranaktuke. [pyrumu cnosamm, B paccmaTpuBaeMbIX
npeacTaeneHUax ''TemHas martepusa’’ okasbIBaeTCs (PAHTOMOM, martepuewn-
npuspakom. [lona TemHOU maTepum B KAXAOU ranakTuke onpepensercs
penaTUBUCTCKOU CKOPOCTbHO OTAENIbHBIX 3Be3AHLIX CUCTEM OTHOCUTESbHO
CKOpPOCTU paclimpeHus 6a30BoU cuctembr oTcyeTa, ''MpuBasaHHOU" K
pacwupsatouiemyca EM sakyymy.



B 3Tux npeactasneHuax moryT 6bITb MOHATHI HeAaBHUE pe3ynbTaTbI O

nepsom obHapyxeHun aanbHei ranaktuku NGC1052-DF2 (yaaneHa Ha
KOCMONOru4eckom pacctosHue B 65 mnH ceetoBbix net ot ConHeyHou
CUCTEMLI), B KOTOPOU MPAKTUYECKU OTCYTCTBYeT ''TemHas martepusa’ [van
Dokkum P., Danieli S., Cohen Y. et al. A galaxy lacking dark matter //
Nature. 2018. V. 555. P. 629-632 ]. Takue aHOManNUU cUUTALOTCA
3araAoYHLIMMK, NOCKONbKY, Kak nosacHun Pobepto A6paxam, coasTop
YKA3aHHOMU CTAaTbU, OBLIYHO NOMAraeTca «4YTO BCe FaSIGKTUKU COCTOAT U3
38e3q, rasa U TeMHOMU MaTepum, CMeLIaHHBLIX Apyr ¢ Apyrom. Teneps,
NOXoXe, YTO B HEKOTOPBIX MANIGKTUKAX eCTb MHOXeCTBO 3Be3f U rasa, Ho
MOYTU HeT TEeMHOU maTepun. ITO AOBOSIbHO CTPAHHO.

B pamkax passuBaembIX NpeAcTaBrieHUA MOXeT 6LITb MOHAT U

NPOTUBOMONMOXHLIA (PeHOMeH - CYLLUeCTBOBAHUE FanaKkTUK, COoAepXalmx
6onee 99% «TemHoU matepumn». B uactHocTu, 661110 O6HaApyXeHO, uTO B
ranaktuke Dragonfly 44 , Haxopsweica ot Hac Ha paccTtosHum B 300 mnH
cBeTOBLIX neT, coaepxurtca 99.99% "temHou martepum" [van Dokkum P,
Abraham R., Brodie J. et al. A high stellar velocity dispersion and ~100
globular clusters for the ultra-diffuse galaxy Dragonfly 44 // The
Astrophysical Journal Letters. 2016. V. 828:L6 (6 pp)].



Due to the infinite range of action of Casimir potential energy, the
presence in the medium of various material objects with the masses m;
inevitably leads to overlapping of the potential fields and forming the fields
of the particle attraction - gravity fields. Consider for example the
corresponding Casimir potential energy U(f;ﬁfj of two particles with the

masses m; and m,. We associate the coordinate system with EM vacuum:

U(E;Fl,@)=—§hg—%/§hé , §:m12£mL12+;—21], p=n—T, mlz:m.
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If we are only interested in the potential energy of attractive interaction
between two particles, then for the exclusion from consideration of the

dynamics of the system as a whole, there must be chosen & =R .
We obtain in this case:

BN - 2
B(R; R,p):; and U)o, :_fnr:wzlmz .’2’
12



It is obvious that each of the masses m; and m, is attracted by other
masses of the Universe. In order to obtain Newton's expression for the
potential energy of attraction of these masses, we will connect the

reference origin with their center of mass and assume, following Ernst
Mach, that all the masses of the Universe exert influence on these masses,
and also assume that these effects can be taken into account by carrying
out the averaging procedure of the factor 1/m’, in the indicated formulas
with the distribution function f(m;,). Since this function is unknown, we
assume that the mass distribution in the Universe is isotropic and introduce

the definition (1/ m122> =1/m’, where My is the "Mach mass". From the
comparison in Newton's formula it follows that

hc hc 3 hc Qg _ The expression (5)
G =12 7 T g2z 2 o M =M (3)  ciucidates the
M Pl H

We are considering ag, as a spatial extent of the polarization region physical essence of
the G constant and

of the EM vacuum in the neighborhood olf the atomic nucleusl. its relatively small
— m om (= =\ om (= =\ value due to the
U(f;rl,rz)——\/fhcnéz[mlp+ml(R-% +Mm, P——Z(R—4 ]_ small spatial
M 12 12 (50) extent of the

B 7 Casimir polarization
y region of EM
=-Gm, m, + m, Com, :2%(@j _vacuum in the
. om, (# . om, (ﬁ . vicinity of
p+—R-¢) |p——=R-¢ gravitating masses
m, m, |




MoxHo nonaraTtb, 4YTO NpeacTasnieHUs o6 U3OTPONHOM pacnpepeneHum
macc Bo BceneHHol, ucnonbisyemsie npu ssefeHum maccsr My u
onpefesieHUU Yepes 3Ty MacCy MPABUTALIMOHHOM noctosHHo G |
AOSKHLI HapyLlATbca AN 06beKToB, HAXOAAWMXCA 3a Npeaenamu opbut
nnaHet COnNHeYHOU CUCTEeMbI, B YACTHOCTU, B renuonayse, rae
COSIHeYHbIU BeTep NOSIHOCTbHO TOPMO3UTCA FANAKTUYECKUM 3Be3AHLIM
BETPOM U APYrUMMU KOMMOHEHTAMU Mex3Be3fHOU cpeabl. TIpu
pPaccMoOTpeHUU rpasUTALIMOHHOIrO B3AUMOAEUCTBUA TaKUX O6BEKTOB C
ConHuem nposBnaeTca oYesUgHas acUMMeTpus: nomumo ConHua
OCHOBHbIE MPABUTALIMOHHLIE BO3AEUCTBUA HA Takue O6beKTbI OKa3bIBALOT
Tena UMeHHO 3Tux "'BHyTpeHHUX obnacten” ConHeYHOU CUCTEMBI.

Co cTopoHbI OocTarouleucs, 'sHewHen YactTu' ConHeYHOU CUCTEMEL,
Bknrovarowen obnaxko Oopra — mectoobutaHue AONronepuoAUYecKUx
KOMeT, U nocneaylollen 38e3sfHOU cpeAbl rpaBUTALIUOHHBIE
BO3AEUCTBUA Ha paccmatpusaemsrii o6vekT cnabee. 3To O3Hauaer, 4TO
rpaBUTALMOHHAA NocTosHHas G~ , onpeaensiowas B3aumonencTeme
obbekta B oTaaneHHbIX obnactax ConHeyHoM cuctembl ¢ ConHuem
HeCKONbKO NpeBoCXoAuUT BenuuuHy G, a cooTBeTCTBYHOWAA macca
Maxa M, meHblwe maccer My .




TTo-suaumomy, B TaKUx NpeAcTaBneHUAX MOXHO MOHATbL aHomanuu «TTuoHepos»
- Habnroaaemoe OTKNOHeHUE B TPAEKTOPUU ABUXKEHUS KOCMUYECKUX annapatos
«TTuoHep-10» u «TTuoHep-11» or paccumtaHHOU NO CTAHAGPTHOU Mopenu Ans
KOCMUYeckux Ten. ITM annapatel 6b1nu 3anyueHsr 8 1972 u 1973 roaax,
COOTBETCTBEHHO, U TPAeKTopuUs UX (PUKCUPOBASIACL BNOTbL A0 (pespana 1998
roaa. TTpu 3tom 6b1n0 O6HapyXeHO AONONHUTesNbHOe, NIUHEUHO pacTyliiee CO
BpeMeHeM, (PUOosneToBoe CMellleHue MOosy4Yaemoro CurHana, Yto
UHTepNpeTUpPOBANOCh KAaK NpossrieHue oveHb cnabou cunebl, He yYUTLIBGEMOU NpU
pacyeTe, KOTOpas BbI3LIBAET MOCTOSHHOe yCKOpeHue annapaTta B CTOpoHy CosnHua,
pasHoe (8,74 + 1,33)x10710 m/c? [Anderson J.D., Laing P.A., Lau E.L. et al.
Study of the anomalous acceleration of Pioneer 10 and 11 // Physical Review D.
2002. V. 65 (8). P. 082004]. B rayectse Haubonee BepoOATHOU MPUUUHLI TAKOM
QHOMGASIUMU PACCMATPUBAETCA TeXHUYECKas BepCcus, COrnacHoO KOTOpOU
(PUKCUPYEMBIN 3(PEPEKT UMeeT TensoByro Npupoay U obbacHaeTcs aHU3OTponuen
UHTEHCUBHOCTU TEnsIoBOro Usny4vyeHUs 3HepreTUYECKUX 351eMeHTOB annapaTtos
[Turyshev S.6., Toth V.T., Kinsella 6. et al. Support for the thermal origin of
the Pioneer anomaly // Phys Rev Lett. 2012. V. 108. P. 241101 (arXiv
1204.2507)]. ¥ nosxe 3anyueHHsIx, B 1977 roay, annapatos Voyager-1 u
Voyager-2, uba TpaekTopus noserta cxXoxa ¢ Tpaekropueur «TTuoHepos», u ¢
KOTOpPLIMU A0 CUX MOp NOANEPKUBAETCA CBA3b, BLIPAXKEHHOrO 3(PPeKTa OTKIOHeHUs
He Habnroaanocb. 310 0b6bacHaeTCa Tem, YTO «ITUOHepbI» HaxXoAaaTca B cBO6OAHOM
nonérte, a UxX opueHTauma cTtabunusuposanacb 3a cC4YET cobcTBeHHOro BpalleHUs
annapatos. Y «Bosaxepos» xe HyxHaa opueHTauua obecneumsaerca ManbImm
UMNYNbCAMU MAHEBPOBLIX ABUraTesied, YTO OKa3bIBaeT BfiUSHUE HA TPAeKTOpUIO.



http://arxiv.org/abs/arXiv:gr-qc/0104064
http://prl.aps.org/accepted/L/18074Y63D061333c20be85947af34735e069bf54c
https://doi.org/10.1103/PhysRevLett.108.241101
http://arxiv.org/pdf/1204.2507v1

Ecnu 6yaywue skcnepumeHTanbHbIe UCCNeAOBAHUA NOATBEpAAT
npeanoxeHHoe B AGHHOU paboTe 3aknroveHUe, 3TO AACT OCHOBAHUSA
nonaraTtb, YTO OnpefenakoWUIA BKNAA B BeSIUYUHY MPABUTALIMOHHOMU
NOCTOSAHHOU B NPOU3BOMBHOU NIGHETAPHOU 3Be3AHOU cucTeme AaeT
popMupylollleeca pacnpegeneHue macc Bo ''BHyTpeHHeu obnactu' 3atom
CUCTeMBI, BKMFOUAIOWeW 38e3Ay U NsaHeThI, Tak YTo senuuuHer G ana
KQXAOW 3Be34HO-NNAHEeTApHOU CUCTEMBI MOTYT UMeTb CBOU onpepesieHHbIe
3Ha4yeHua. U3 U3noxeHHOro cnepyer Takke, YTO rpaBUTALMOHHAA
NOCTOAHHAA, XAPAKTepusyolaa rpasuTaLUUOHHOEe B3aUMOAEUCTBUE B
U3OTPONHLIX 06NaCTAX Mex3Be3AHOU cpeAbl, B KOTOPLIX OTCYTCTBYHOT
Kakue-nmbo 3se3aHO-nnaHetTapHbIe 06bEeKTbI, AOMKHA XAPAKTEepU30BATLCA
ewe 6onbweu BenuumHou G u MeHblwen maccou Maxa My,, yem
COOTBEeTCTBYHOWME 3HaYeHUs B COnHeuyHOU cucteme.

Becb nposepeHHbIVW aHanu3, BLIBOA BbIpaxXeHus Ans o6obuieHHOro
3akoHa HbLOTOHA, YNOMSHYTBIA KOMMeHTapuu DUHLWTEeUHa Npyu BBeAeHUU
rPaBUTALMOHHONU nocTosHHou G B TeH3op 3Heprum-maccsr u
npueefeHHbIe 3aKNFOYeHUa OAHO3HAYHO YKA3bIBAFOT HA TO, YTO rpasuTauus
He MOXeT pacCMATPUBATLCA KAK (PYHAAMeHTasnbHOe B3aumoaeimcTeue, U
NO3TOMYy COOTBeTCTBYHOLEero kanmbposouHoro 6o3oHa (‘'rpasutoHa") B
TTpupone Het. HeT u rpasUTALIMOHHLIX BOJH.



Really, gravitation can be considered as a manifestation of a strong nuclear
interaction (~ ¢, ) outside atomic nuclei and can be defined as an attractive
interaction that arises as a result of overlapping the regions of Casimir
polarization of every two atomic nuclei of every two material objects. It
means again that gravitation is not a fundamental interaction, and therefore
there is no gauge boson for gravity. Therefore we can assume that it is the
wave propagation of the EM vacuum perturbation was recorded in the recent
LIGO observation [6], and this disturbance could arise in the collision of
two neutron stars or by some other large-scale events.

For Newton's law, an alternative formula can be proposed, if we consider
mq as the fundamental mass characterizing the strong nuclear interaction:

q; a hc
U, (p) = _;g/ul:uz =-

My, M= mi/mq- (6)
g

my _2mi 2 1 R,
2 2 2
my, My, «, 27° a,
The value 79 can be defined as a “gravitational permeability” of the
EM vacuum. The Universe is a Unified System! The anomalously large
value of the introduced parameter 77; may mean that, in accordance

with the idea of Mach, the masses of the Universe that are at
“cosmologically distances” make a contribution to the “gravitational
interaction” of the two considered masses.

~0.46-10%.

My =



The conclusion on the contributions of different factors to the observed
precession of the perihelion of Mercury's orbit can be done only after the
appropriate calculations using the general expression (5a) for the
Universal Gravitation law in the frame of reference associated with the
center of mass of the solar system. In this case, ¢ =R,, where R,

is the radius-vector of the barycenter.

According to the developed ideas about the nature of gravity as a
consequence of EM vacuum Casimir polarization in the vicinity of any
material objects, absolutely all material bodies of the Universe are
pairwise connected through the EM vacuum. Gravitational interaction of
any pair of bodies is weakened if there appears between these bodies a
third body which partially or completely screens these bodies from each
other (“gravitational shielding”). This phenomenological approach open the
possibility to understand the phenomenon of change of the gravitational

acceleration during the total solar eclipse (Allais effect). Analysis of the
Allais phenomenon, which is also allow to understand possible reasons for
the observed differences in the recorded values of the gravitational
acceleration value during the observation of solar eclipses in different
parts of the Earth, linking the observation results to the differences in
the geological features of diverse regions.



IIT. EM vacuum in different periods of the evolution of the Universe

It is known the fine structure constant of Ac./ca, ~ 0.6 10-% practically
remains unchanged for regions of the Universe with redshifts z> 0.4, when
the size of the Universe was 1/(1+2)~0.7 from the modern size. If we also
neglect the time variations in power W, = c’/2G and assume that the

value of the elementary charge “e¢“ remains constant during the evolutionary
expansion of the Universe. We also introduce the dimensionless variable
h(t)=H/H, =t,/t, where t, and t are, respectively, the "our" time and the
time of the preceding epochs. Note, 1+ =v/v, = R(t,)/R(t)

3asucumoctm fi(t) , c(t) u G(t) (see (9a)) 6yaem npeactasnath e suae:

Bt =1y -0 (), o(t) = (D), GE)=v2—C a2 EORO g ey

N = AT 3
m,, (t) mgc(t)
rae 71,,Cou (G, - 3HaYeHUA COOTBETCTBYFOLWMX MUPOBLIX KOHCTGHT B Hally
anoxy. M3 He3aBUCUMOCTU BenUUUH &, U Wy OT BpeMeHU t, a Takxe U3
yKasaHHoro npeactaeneHus koHctaHTer G(t) cneayert:

X+y=0, 3y—-z=0, z=2x-y+1.
Paspelwas 3Ty cuctemy, nonyyaem UCKOMbIE 3ABUCUMOCTU:

At) =k, -h¥8(), c(t) =c,h*®(t), G(t)=G,h*’(t). (12)

Note, the last conclusion G(t) ~t™° corresponds qualitatively with the
results of J. Mould et.al [7].



According to the developed phenomenology, for R, (t), we get
Ry () =c(t)/H(®) =Cots"t"*; Ry () ~t™*
(we draw attention to the decrease in the rate of increase in R, as it

evolves, in contrast to the conclusion of the standard model). This relation
means that the volume V|, (1) of the Universe increases according to:

V, (t) ~ R ~t**% and since &y ~ t 7% we have & (1)-V, ) ~t,
which is a consequence of the linear increase in the total EM vacuum energy
content of the Universe (Eq. (8)) due to the Planck source: E. =Wyt

OcTaeTtca rnasHLIA BOMPOC: B YeM COCTOUT NMPUYUHA BBOAUMBIX, Cneaysa uaee

HAupaka, uameHeHUA BO BpemeHU MUPOBLIX KOHCTAHT. M3 npuseaeHHbIX
COOTHOLWeHUU cneayeT, YTO OCHOBHAS NMPUYUHA COCTOUT B YMeHblUeHUU ¢

POCTOM BpemMeHU t nnotHocTu 3Heprum EM Bakyyma: &, ~ t™¥8 , uro ponxHo
NPUBOAUTL K YMeHbLUIEHUO UHTEHCUBHOCTU BCeX peanusyrouxca BO
BceneHHOM B3auMOAEeUCTBUIMA, reHesUC KOTOPLIX, COrnacHO pasBUBAEMBIM
npeacTasneHuam, onpeaenseTca NNOTHOCTbHO 3Heprum EM sakyyma. TTo atoum
npuuMHe yMeHbluaeTtca BenuumHa C, Bo3pactaeT sesfiMuuHG Jj, UTO 3aTpyAHseT
peanusauuio KBAHTOBLIX NMepexOoAOoB, MOHUXKAEeT BepOATHOCTU COOTBETCTBYHOLUX
npoueccoB. YmeHblieHUe BO BpeMeHU UHTEHCUBHOCTU rpaBUTALIMOHHBLIX
s3aumoneiicteuii, G(t) ~t > ceassieaerca ¢ ysenuueHuem Bo BpemeHu obleli
macchl BceneHHoM u BO3pacTaHUIO CBA3U KAXAOU U3 ABYX MPUTATUBAIOLMUXCS
MAcC C OCTANbHBIMU Maccamu BceneHHou npu ocnabneHuu B3aUMHOro
APUTSXKEHUS 3TUX Macc u3-3a pocta maccs Maxa: M (t) ~t¥°.



3aknroueHue
BO3MOXHbIE 3aAAYM ACTPOMETPUU B PAMKAX PA3BUTLIX NpeAcTaBneHUU
O CYWHOCTU rPaBUTALIUMU U <KTEMHOU MaTepumn»

1. TTposepneHue nonHoro aHanusa AAHHLIX NO Tpaektopum 'TTuoHepos" ¢

Luenbto onpeaeneHusa sasucumocten G = G[L(t)] , The L(t) - paccrosHue
annapatos oT ConHua B MOMeHTbI t BpemeHU nonetra. OTMeTUM, YTO OTKa3
OT KOpPPeKTUPOBKU TpaeKkTopuu «Bosaxepos» ¢ nepesoaom annapaTtos B
pexum csoboaHoro nonera noseonun 6bI HaA OCHOBe HOBLIX AAHHLIX
(nonaraetca, uto ceasb ¢ «Bosmxepamu» coXpaHUTCA ellle HECKOMbKO JeT)
NOATBEPAUTL UMM ONPOBEpPrHyTb NpeAnaraemble npeacTasneHUs o Npupoae
rpasutTauun.

2. TTposeneHue Ha ocHose 0606leHHOro 3akoHa HbloToHa pacyetos Ans
aHanusa apeupa nepurenua Mepkypusa (BOSMOXHO, U ApPYrux nnaHeT) C
Lenbto YCTAHOBMEHUA Koppenauum Apeda nepurenusa niaHet ¢ ABUXeHUeMm
6apuueHTpa CONHEYHOU CUCTEMEI.

3. YcraHoBneHue BO3MOXHBLIX pasnUuYuiA B BeSIMMUHAX MPABUTALIMOHHOMU
NOCTOAHHOI, PeanusyroWMXCca B Pa3sHLIX 3Be3AHbIX CUCTEMAX.

4. AcTpomeTpua KOCMONOru4eckux o6 beKkTos € Lienblo paspelueHus
npobnemer ''remHou matepun'. YcraHosneHue npoCcTPaHCTBEHHBLIX
KoppenauuiA B pacnpeaenieHUn «TeMHOU Matepum» U 3se3fHLIX NOACUCTEM C
MAKCUMASbHEIMU NIOKANbHBIMU CKOPOCTAMU B AGNBHUX FANAKTUKAX.
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ATTACHMENT

Estimate &, in the frame of the phenomenological model of the
Universe dynamics as a solution of the problem of “120 orders”.

In accordance with the standard model, the vacuum energy density &,
must determine the cosmological term A in the equations of general
relativity and plays the role of "antigravity”: A 877G i (1A)

ct
According to the present-day data, &, =% (0.5 - 0.7)-108erg/cm3.
However, the attempts to link the quantity & determined on the basis of
the relation (1A) from the experimentally determined value of A # (1.03 -
1.45)-10% cm-2, with the parameters of the physical vacuum, were
unsuccessful. The differences were 120 orders of magnitudelll
This long-standing problem was still in the field of the great attention of
Ya.B. Zel'dovich and S. Weinberg.




IA. A possible model of the Universe dynamics [4]

Now, after the basic frame of reference for our expanding Universe,
“tied” to EM vacuum, was introduced, it is possible to return to the basic
questions that could not be solved within the framework of the standard
model of the Universe dynamics:

1. What is the source of energy for the Universe and what is the
essence of "dark energy" and "dark matter"? Is the "lunch”, mentioned
by Davies, "free"?

2. How is "the 120-order problem” of establishing a connection between
the dark energy and the cosmological constant solved?

It is believed that the Universe, which is represented in the form of a
ball whose volume is Vi, =4/3- 7R’ is an open system, and the source of
energy that “feeds” ‘rhe Umver'se is a “Proto-vacuum” that is outside the
ball-Universe and is more energy-intensive medium (like "False vacuum" in
the Inflation theory) than the EM vacuum of our Universe. We believe
that the Proto-vacuum existed in the Boundless Universe before the Big

Bang. It is assumed that the ener'getic power that constantly feeds our

Universe across the boundar'y ‘the Proto vacuum - EM vacuum” is equal to
the Planck power W, =C°/2G.



1-st equation of the Universe dynamics (the modified Friedmann
equations). The total energy E,, received by the Universe during the time

t = H?! of the action of the Planck energy source wnTh power W, = c®/2G is

cc 1 4 c’H
Eot = Wpil = ZG ﬁ —§7Z'RE| Etot so that Etot = 87ZG - (2A)

Considering that R, =c/H, as well as that t=1/H - the age of the
Universe and H =&/@— the Hubble equation, from (8) we get:

.\ 2
(Ej 83726 + &5, +E ), (3A) - modified the 1-st Friedmann equation
a

8\? - is the EM vacuum energy density:

& -is the density of the energy binding to the EM vacuum all the mass
components of the Universe in their state of rest with respect to the base
inertial reference system (this quantity, characterizing the degree of

“freezing” of 'rhe res'ring mass components into the space of the EM vacuum,

is negcmve g =—l&| )

E¢m- is the energy density component, which is also negative ( Eam =~
and which characterizes the relativistic increase in the mass and the degree
of “freezing-in" of those star clusters and galaxies that move with
relativistic velocities relative to the base reference system (the subscript
“dm" is used here to denote that the energy density so introduced is related
to “"dynamical mass”; the hypothetical "dark matter” is a phantom!).




2nd equation of the Universe dynamics

The expression for the work AA done under the influence of the EM
vacuum pressure Per during the expansion of the Universe over time At is
represented as: &

AA =50, At = p AV, R, = Par -4TRICAL,  (44)
gtot
°c* 1
so that P =5 v e zégj. (5A)
&otRH

MoxHo nokasaTb, YTO paHHee onpefeneHHLIM B PAMKAX cml-lp.apTHoDi
MOAieNIN Ha OCHOBe ypasHeHUs 2puamaHa sHadeHusm ¢ # (0.5 - 0.7)-10°®
erg/cm’ 6yAyT cOOTBETCTBOBATL BEOAUMBIE HA OCHOBe Mop.ucpuuupoaannoro
ypasHeHus EpuamaHa 3HaveHUs & (0.93 - 1.30)-10® erg/cm3, koTtopbIm
cmasncsl B COOTBETCTBUE 3HAYeHUe KOCMOSMOTrUYeCKOU MOCTOSHHOU

% (1.92 - 2.69)-10° cm-2, a Takxe R, = (1.53 -1.29)-10%8 cm.
NoTe the value obtained p o & +H(3.1- 43) .10erg/lcm® completely
agrees with the values in the standard model adopted for the repulsive
pressure.
We also indicate that within Al =24 hours the volume of the Universe
increases by an amount AV, ~7.5-10"(light year )’ (in agreement with Davis's
estimate).



ITA. Estimate g, [5]

The principal difference between the model of the Universe dynamics under
consideration and the standard model consists in localization of the energy
source, which determines the total Universe energy and its expansion by
maintaining the pressure of the EM vacuum, at the False vacuum - EM vacuum
boundary, but not in the volume of the Universe. In our model, all energy has
an initially electromagnetic nature. Due to linearity of the equations of
electromagnetic field, the total energy of any electromagnetic field can be
represented as the sum of energies of the field oscillators, and for the average
energy per the angular frequency range from w to w + dw, there holds:

Ww,0) =12 N ezl (6A)
2 expO-1 KT
aN =2 Vo g
Here = 52203 " Cis the number of field oscillators having frequencies

within the indicated range; V_ is the volume of the configuration in which
the field corresponding to the oscillator with frequency w is enclosed; k; is
Boltzmann's constant, T is the ambient temperature. The right-hand side of
expression (6A) includes two qualitatively different terms. Let us first
consider the second term, which is associated with Planck's formula for the
spectral distribution of the equilibrium blackbody radiation, and which has a
specific binding to the local environmental conditions, to the particular

temperature of various extended regions of the Universe.



We can assume that such regions are randomly scattered
over the Universe and have different spatial extent.
Therefore, when calculating the energy density of radiation
associated with the second term in equation (5A), the result
obtained after integration over the entire possible
frequency range will be assigned to one of these regions.
The configurational volume of this region is represented as
a constant value, V, = V = const, assuming that in this
volume there is localized the field produced by the
oscillators with all possible frequencies. Obviously, in this
case, the integration can be formally carried out over the
infinite frequency interval. As a result, we obtain for the
corresponding Planck density ¢, of the radiation energy,
given the fact that to each wave vector there correspond
two states of polarization:

g j— hd E T y G — B ]
SRR R 15532

Stefan-Boltzmann law



It is believed that the process of this assimilation of the energy of
false vacuum with its transformation into the energy of the
expanding Universe occurs permanently during the appearance of
the sources of Planck power within the border regions of two
vacuums: the EM vacuum and the false vacuum. Furthermore, all
the freed mass-energy of the Planck source must be emitted into
the existing Universe, which is helped by high affinity (“freezing-
in") of the formed material particles to the EM vacuum,
characterized by the energy of their connection with vacuum.

At the same time, starting from the uniform distribution of the
incoming energy across the entire space of the Universe, the length
of which is R, ~1.3-10®cm , the averaging of the total zero-point
energy must be carried out over the volumeV, =4/37zR’> . The main
contribution into the total energy of zero-point fluctuations of EM
field is formed by the highest frequencies - from
0, =2rclay #1.45-10*'s™ to the Planck value c (R b
(H) ~0.73-10%s™
o

Wp) =
%

to which there corresponds the spatial scale
a, =27¢/ w, =2.6-10"cm



Sinced, >>a; , as the configuration volume in the calculation of the
average density of zero-point energy of EM field we choose

Vo =4/37a;. Then, in the integration of the first term in the
right-hand side of expression (10) over the frequency interval
[0y, @, ] with referring of the obtained energy to the volume VH
and taking into account the fact that to each wave vector there
correspond two polarization states, we obtain:

%mc?
& = 2 ——2 - ~15.10"erg/em®,  (7A)
167" a R,
12 _
TaK uTo A = 87G o8 — 2"m R, =2"* 7",
¢t ¥V R?

The obtained quantity (taking into account certain
conditionality of the selection of numerical coefficients in
the introduction of the parameters used) is close the above
value, obtained on the basis of observational data.

I believe that the problem of “"120 orders” is solved.



For the subsequent estimation it is convenient to introduce the dimensionless
ratio @ of the energy density g 1o the density &g of intra-nuclear
excitation Eo =MyC?; localized in the volume Vo =4785/3 :

(0_472'8.(?8\,:5\?
3ch &q
In this case: .
hc hc y2_2 NC 8g  _gp 4 89 3 hC
C g T2 T iR, T2 T e
Mg, Q Q TH Q Q

For the dimensionless constant of gravitational interaction a,, taking into
account the numerical values ¢, ~3.64-10* erg/cm® and ¢~4.1.10%, we
obtain: 2
m 3/ , @
=% 22727220 947%~ 28510

vem;, R,
With the introduction of the parameter ¥, the representation (1a) of the
Planck numbers is also simplified:

1 My,
Ao = 27/43]/272'3/28.qu]/2, Mpy = D1/4gY2 32y A 2%71. p
= = a ..
_ oil4gu2 32 12 1 I‘nQC2 R; R, °

27233 0



CoH pa3syma poxaaeT 4yAoBuULL
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“Yero tonbko He coTBOpuT NopTHoM! Haxe uyuctbI kucnopoa Ha Mapce”
Fousa Oanu



