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‘Part I. On the Present State or the Universe

1. Introduction. Basic indications and relations, incl.
Table 1 with legend. Explanation

\

The available data on Mega-Cosmology, i. e. the cosmology of the galaxiee
and their associations, are, regrettably, very poor and quite insufficient to evolvr
a detailed dynamical picture of the present state and evolution of the matte,
in the Universe. Therefore, a “sui generis” arithmetical modelling has been
applied here, used intuitively by Gell-Mann for the description of some: strange
manifestations of the elementary particles. That modelling supposes the exi-
stence of some simple arithmetical relations between qualities with different
numerical indications.

One supposes here simple arithmetical ratios between quantities with dif-
ferent richness n. The concept ¢“richness” of a Galaxy-Association (GA) of
the 1st order from O {o 5 has been introduced by G. O. Abell [1}. The rich-
ness (—1) to GA of the Ist order has been added here, which consists of
very disperse poot clusterings [2], massive and non-massive, incl. solitary gala-
xies [3]. The GA of the lst order and richness (—1) has been noted with the
common name “field galaxies” [4] as well, having in mind their great spatial
dispersal. The GA of richness 0 to 5 have been named clusters (CL). The CL
of richness O to 1 are disperse. The CL of richness 2 and 3 are compact and
the CL of richness 4 and 5 are very compact, according to their classification
of Zwicky [5], [6], Abell [7], [8] and others, e. g. [2].

# In this paper the author has used the units adopted in contemporary cosmology, as
sideral year, unit distance A, megalight year, erg, the Hubble constant Ho; all dimensions
are introduced in § 2 and 1 erg=10—"7 J.
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The above-mentioned quantities are as follows;

¢ /ngg(”)=average number of GA of the lst order and richness z in a GA
of the 2nd order, named Supergalaxy (SG) [9], since it has proper rotation
like the ordinary galaxies;

2 Ng'):average number of galaxies (G) in GA of the 1st order and
richness 7

3. N°®" _average number of G in all GA of the Ist order and richness 7.
including in a GA of the 2nd order; :

4. M§{=average mass (expressed in 10'S my) of a GA of the Ist order and
richness n, where mg is the solar mass; »

5. WSG‘"):average mass (expressed in 10" mq) of all GA of the st order
and richness #, including in a GA of the 2nd order;

6. m’ =average mass (expressed in 10! mg) of a galaxy in a GA of the
Ist order and richness 7;

7. m™x"=maximum value of the mass (expressed in 10'?> mg) among the
masses of the galaxies in a GA of the 1st order and richness n. As it will be
shown later, one can set from observations on galaxies in GA of the lst
order and richness n=—1, 1, 2.

[7.0 n=—1
8.4 n=0,1;
(1.1) T maE e with
! 10.5 =23
[ 1L n=4,.5

8. 7Y =average kinetic temperature (expressed in 106 (°K)) of the proper
translational movement of the galaxies in a GA of the lst order and richness n;

27 QS(“”)zaverage value of a quantity (expressed in 10° (°K)x 105 m)
which is proportional to the proper kinetic translational energy of all G in all GA
of the Ist order and richness r, including in a GA of the 2nd order:

10. v¢=average proper velocity (expressed in km/s) of the G in a GA of
the 1st order and richness n. As it will be shown later, between 7" and 7o
holds the following approximate relation :

(1.2) (V)2 ~ 2.494 3¢ 10-2 X 70

SAGRY 5

11. ¢ =average proper radial velocity (expressed in km/s) within a GA of
the 1st order and richness n. According to the astronomy’s practice, the quan-
tity vg) is the arithemetical mean of v Hence, one holds the following rela-
' tion:

(1.3) wit=28"/ V8]m ~ v("/1.60;
5 ’
12, N = 3 NG ™ =average number of clusters (CL) in all GA of the
n=(

Ist order and richness n=0,1,2,3, 4, 5 in a GA of the 2nd order. According
to observations [10]:

(1.4) NSt _ 10— _;- (Vg tmin) |- N3Gimar)
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where
(1 5) NSG(min) NLocal SGi 3 NSG(max)_ 17 [1]

The clusters in the Local SG are: I. The cluster-dumb-bell Virgo (VirgoE
+Virgo S) [11] of richness 1; 2. The cluster Fornax (03211-3725) also of
richness 1; 3. The cluster of Zwicky (1916.8+4855) of richness 0. On
N33 enters the number of the cluster-dumb-bells as, for example, Virgo and -
3C129 (A2197) [12], both of richness I, treated here as single clusters. If one
considers the two parts of the cluster-dumb-bells as single clusters, one would
get from observations [13]:

(1.6) N _jq

Oné’ gets “from (1.4), (1.6) and Nos'V=4.48 (Table 1, column 3) that the rela--
t1ve frequency of the cluster-dumb-bells among the clusters of richness 1 is

11—10
g ~02L.

One gets further on the following basic relations between the quant1-
ties 1—-9:
NSG(/: NSG(n) N(ﬂ) [v(n) N((,)mg');
(L.7) d MSEm _ ASGm ppin) _ wpSGe) )
z‘jSG(n) Msc.(n) T(n) Nb(J(n) —(n) 'f(n)

and

E(O) _(——1)_2><07. ﬁ(l) *(0)_0. E(Q) _(1)=3X0-7;
(1.8) {H(a) @ a u’(4) (3) —1x0.7¢ H(S) -IJH):O-
Setting
' (1.9) J(to) F.__j’ X,

n=—1
one would get from (1.4), (1.7) and Table 1, Column 3
Wgﬁ”‘J“:QO; NSGHOU/QOZNG; MSG“M)/QO:MGA = EG NG °
(1-10) —M"SG(tot)/ NSG(tot):;i : 650(10”//\_/15(3(‘01):7‘0‘
: QSSton AP0 _
According to (1.2), (1.3)

(b (TP =2. 494X 102X <™ _ o XTa; fUGH—z’c,/\/8/n: ~vg/1 .60

QK)
as well. ;
The simple arlthmetlcal ratios, mentioned above, are the following :
(1.12) N =250(n+2)(n+3); T&105CK)=7.5(n+2)n+3),

TENE =0.03% 10%°K).

8 AcTpodHusHyeckHe HccledoBaHHS, KH. 4 o 5 113



One has supposed that the average kinetic temperature of a GA is propor-
tional to the density of its galaxy-population. With n=—2 one gets the case
of an absolute cold Vacuum, since one gets from

(1.12) NgP=0; TEM =0,

and from (1.7), (1.12) ;

[ CO=MOTE METE = N T mE NG T
(1.13) { —(n), =@ :

=mas’/mc .

Note: In the galaxy-mass mg enter the masses of the:
1. Galaxy and its coronae; 2. Their rotational kinetic energy; 3. Their mag-
netic fields; 4. Cosmic rays of inert matter, which are exceptionless when
retained by these magnetic fields.

Assuming the mass at rest of the neutrinos as zero in accordance with
the united theory of electromagnetic and weak interactions of Salam-Wein--
berg, the kinetic mass (energy/c?) do not enter in mg, ¢ being the velocity of
light in vacuum, of the electromagnetic and neutrino-radiations and of the

proper kinetic energy of the translational movement of the galaxies and their
coronae, as well.

Table 1
1 1 3 4 5 _ 6 7 ‘
—SG (n) (2) di : [
Galaxy-.‘(\}s}:ociation Richness | NGa M n})\ 40 Mgg MSG(») Egl) |
7 value | . 9 W o e m |
Massive PCLD — = o - - at g
Very disperse GA —I1 10.0 500 0.15 6 1.5 3
Non-massive PCL1) e s ol s e s o
incl. SGY) :
Disperse : 0 "3.86 193 0.50 20 1.9 : l;
clusters 1 448 2249 150 60 6.7 J
Compact 2 145708 4308 180 6.3 4
clusters 3 0.2 109 7.50 300 150 10
i . ; 75
ery compact e 0.04 2 11.259 . 450 0.4 —
675
clusters _ 5 002 / 13 16.88 675 0.34 56
Sum — 20.0 1000 — — 18.7 —
Average value o — — 0.937 37.5 — - ~56
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Table 1 contains the values of the quantities 1—I11 and (1—13). From

Table 1 one gets the relations
(1 '14) Nsﬁ(ml)/ﬁsﬁ(tot)zo'].S
in accordance with the rough estimate 0.15 [4],

(1 .15) NSG (massive PCL) fNSG(O)NO.(SS,

in accordance with calculations on data [14] of Zwicky, where PCL denotes

poor clusterings [2],

(1.16)

From (1.15), (1.16) one gets:
(1.17) N3O (rosmasge (BCL, kiS00 0,86 0.6 0:18;

NSO R8O 0,86,

where SG denotes solitary galaxies [3],

0) <5 (—1 10 =y A 1D
- MEUME" = MEX MEX=ME\MEL=3;

8 9 ' 10 11 ‘ 12 13 14 15
| |
mmax(n) | _ sy Tg ™ Q St —(n) —(n) —(n) 9
TW' Ng i l N ) ) —FO"—(—"K_)_ W VG km/s | VG”kmjs T (n) 9)
’ e A i

— (391.5)  (3915) 4 A s sk i

2.109) 500 5000 15 22.50 6129 383 _;

= (108.5)  (1085) - e i e e

: i 10

2.80 1500 5790 45 86.85 1059 664 57

4.20% 30008) 13440 90 604.80 1498 9335 —g-
9.459 5000 7000 150 945.00 1934 12128 110
1010)

10.50 7500 1500 225 337.50 23697 1484 9

25

12.00 10500 420 315 141.75 - 2803 1756 31

15

13.50 14000 280 420 - 141,76 3236 2028 56
—_ — 33430 — 2280.15 — — e
e 1671.5 — 121.7 — 1742 1092 e
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Legend to Table 1

1) The nearest very massive PCL lies in the radial direction to the constellation Cen-
taurus [2]. The nearest non-massive PCL are, except for our Local Group, the groups around
NGC3031(M8!) [15], around NGC253 [14] and many other groups, as well. %here are also
many SOG in our neighbourhood.

The nearest disperse CL are the three above-mentioned members of the Local SG. The
nearest compact CL are: L. The cluster Perseus (A426) of richness 3, instead of 2, as it will
be shown later. 3 2N

2. The cluster Coma A (A1656) of richness 2. The nearest very compact cluster is
Cygnus A(Z=0.056) of richness 4, where z is the corresponding redshift parameter. -

2) C=space-cell of Zwicky [5], [6] with equal average density of the inert matter at
rest, where the lower index indicates the recent value of the cosmic time t, each C contain-
ing a SG [9], named supercluster as well [10].

3) According to the observations [13], [16] and [2].

v o
4) MSZ\:M( Virgo) =75 (1015 mo)u 1.5 1015 me,.

The numerator and the dominator of the fraction indicate the earlier and the recent
value of the Hubble constant H)

7 : , v
P A)=3(5).(3.06><10m me [17)=459% 105 mg = 1.02 7P,

Mcoma 4)=4X10' i [18]. o

There are' reasons to consider the former estimate of M(Coma A4) @s more reliable than the
latter Wi .

\

M(Cygnu: A)i IQX Lo M (18]).

Since the estimate M('Cyg,ms 4y is performed through comparison with the estimate M('Cama A
one can. set:

4.
4 2] A
M cygnus ay=MEA=—¢ MZ =11.25 X 1015 Mg,

where M) is given in Table 1, column 4. Hence the cluster Cygnus A is of richness 4, in-

stead of 3.
3) M(ou, Galaxy)y=2X10M mq [1]. The most massive of the observed spirals, situated in our

GA of richness (—1): NGCI1961, shows shape irregularity, since very probably it is the result
of the fusion of two spirals. [ts mass is

20
LOX Mo Gaiaxyy =2X 102 my =55 mx(—1 = 0,95 x 2t —D),

The giant very active elliptical NGC5128, lying within the very massive PCL in the radial

direction to Centaurus [2], has the mass mE™™—D=2.1x 1012 me,.

75 ;
m{NGC4486 (M87) in Vt'rgo}=§6(2,8><1012 mey, [19F%)=4.2X 102 m = mg"”‘“);

; 75 :
m{AC31.04) =5 (63X 1012 my, [19]) =9.455 1012 m,

=m{NGC4889 at the centre of Coma A).

The mass of 4C31.04 has been estimated, using the motion of its sole satellites. There
fore, 4C31.04 belongs to a cluster of richness 2. :

m{NGC1275 in Perseus}—mE**® =105 1012 moy=1.1 mg™?;

¥ Maximum value of My, [16].
#& New Scientist, 50, 194 (1971).
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80
m{3C405 in Cygnus Ay=m3**® =12 1012 Mmo="63 mBax@)
=13 mg"”‘("’)=m{30295 in the cluster 1410+5224 of richness 4, [2]};

m {3C123=m"*3) — 13.5% 1012 m Eaih w2} 1 4 gpymax(d)
G ; (0] 7 G G

J

Note: The observations® show that among 20 quasars, i. e. extremely active nuclei of giant
galaxies, with 0.1 =Z=0.5, 16 quasars are connected with ellipticals.

6) According to recent estimates NG(V[,gO):3OOO:-7\7 b, accordance with the earlier rela-

: (1)
tion M(Virgo) :M&}\

7) Viour Galaxyy> 600 km(s==0.98 5&"”. Hence, the velocity of our Galaxy towards the

frame connected with the residual cosmic electromagnetic radiation (RCR) does not surpass

the average residual random - velocity of the galaxies in the GA of richness (—1);

V GiPerseus) = 2500 km/s " ([20)=1.05 o). Hence, Perseus is a cluster of richness 3, as has

been mentioned above.
8) There are two estimates of 0G| ;40" 3) 706 km/s [21], b) 1091 km/s [22], calculated from

the observed proper radial velocities of a sample of 54 massive galaxies (17 ellipticals, 20
lenticulars and 17 spirals). One gets:

?;G“(V,.,go):Z%{l=939 km/s=0.395%706 km/s+0.605 1091 km/s,

The earlier eslimate of_vGH (Coma A)=1060 kmjs with TG (Coma A)= 135 X 105 (°K) and

JG(CO,M A)fzq”(cf,ﬂa A):\/§ has been replaced with the recent (1978) in USA estimate —
X i S5 _F(2 e = - e

12006 km/s=0.99 v, with T come 2y=T6 = 150X 10°(°K) and Ugcoma 4)! Voyjicoma 4)=VBIT

~~1.6.

9) One sets : d®=D{/DX\, where D represents average diameter of a sphere with the same

volume as the volume of the GA. If the stability of the GA of richness 2 was assumed, then-
one could get the condition of the stability of the GA of richness », as follows :

>1 with unstable GA

(1.20) = e

S o =  with stable GA,

where C" is given by (1.13). Therefore, the relations (1.7). (1.12) which give (1.13) and (1.20°
lead to the conclusion that the relative stability of the GA depends on the relative compact.-
ness of the GA and on the relative ratios of the average masses of their galaxies.

10) On the basis of the Virial Theorem Chandrasekhar has shown that Coma A of richness 2
is stable. One can suppose the stability of all GA of richness 2, as well. ;

The cluster Perseus 'of richness 3 shows a peripheral disruption [2], due, probably, to
tidal influences between Perseus and neighbouring [2] GA of richness (n=—1). That disrup-
tion can cause any disturbance of its compactness, which is, however, not so large to. cause
violation of its stabilily. The stability of compact (n=2, 3) and very compact (n=4, 5) clus-
ters depends not only on inner tidal effects [23], on circular motions of the galaxies [24] and,
probably, on inner relative strong magnetic fields. All these factors influence the factor
d™ in (1.20).

Explanation: The assumed ratios (1.1), (1.12), (1.18) are not of a purely intuitive kind.
They are accepted after many comparisons between different data available. In the references
are pointed out only the most characteristic papers. The arithmetical modelling is carried out
in a consistent and testable way and allows prediction of unknown data and relations within
probable limits. :

* La R;cherche, 11, 822 (1980).
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(1.18) M= TR =T AR =2,
and

‘5)/M‘“1’—-112;5; ) m D = 2—22—4018
(1.19) mmes(o)pmax(—1) = 2 6 ; Ng)/N&_” T(5)/T(—1) o

§ 2. Basic quantities and laws in astronomy

The earlier value of the solar mass mg=1.9891 < 10%g* with the gravitational
constant G=6.6732>10"8 cm?/gs? is not consistent with the new value of G:
G=6.720<1078% cm®/g s? [25]. It must be replaced by the value:

6.6732

2.1) Mo =g =gy X 1.9891 X 10% g~1.98946 gx10% g,
Other basic astronomy’s quantities are, as follows:

(2.2) Y=1 sideral year=365.256 days~3.15581 X107 s (25);
(2.3) A= unit distance=1.49597875x10% km,

which is the recent value of A.
It follows from (2.2), (2.3)

o A 0
(2.4) sint ()= 17 =gz~ 4848136810-¢
and from (2.3), (2.4)
@2.5) IMpe=10%pc=— "4 ~.3.085678 101 km;

sin (548000)
(2.6) c=velocity of light in vacuum=299792458 % 105 km/s [25].
One gets from the new value of G [25] and from (2.2), (2.5), (2.6): .

c2=8.9875518x 1020 c¢cm?/s?; MIY = Mega-light year

(2.7) =108CY =9.460880 < 10'8 km; Mpc~3.26151MIY ;
(Mpc)?~2.938 1058 kms3,

and

(2.8) 8’;0 ~5.58952% 10~ cm?/gs?;

(2.9) 1 eV=1,6021892x10-12 erg [25];

(2.10) { T eV =temperature, associated with energy 1 eV

: =1.160450¢ 104 (°K) [25];
@.11) K=Boltzmann Constant=1.380662x% 10—¢ erg/°K [25]

leV

=861735x 105 eV/(°K)=gwr [25];

* Inform. Bulletin, No 37, Jan. 1977, IAU.
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212) 1 GeV=10° eV=1.6021892X10-* erg;

(2.13) Na=Number of Avogadro=6.022045<1023/mole [25];
@214). { hc=energy moment=1.9732852> 103 eV xXcm [25]
' —=3.1615772x 1017 ergx cm,

where %Z=h/2n and % is the Planck-constant of action.

The basic physical laws, used in Mega-Cosmology, are as follows:

a) The motion of the centers of inertia of the galaxies is referred to the -
frame, defined by the RCR, which is a black-body electromagnetic radiation
and by other global non-RCR, and is considered here as motion of particles in
a relativistic ideal gas under the action of randomly distributed local gravi-
tational fields. The general relativistic form of the Clapeyron-Mendelejev’s
law of ideal gas is given by the following equation:

(2.15) ( i

where [M°], is the recent value of the mass at rest, contained in a gramm of

the energy of the substance, expressed by the ratio —%-

)2 X [MO]O/{l _(_365)2} = 3KNA Tojc?=To/T =Eq,

2
If [M°],~1 and (%—q) ~0, then one would get from (2.1}), (2.13) and
(2.15) :

(2.16) (Pa)? = 3KNAT =2.49 X 102 il ¢ T
One gets from (2.7), (2.12), (2.13)

(2.17) o ~1.492441820 % 10-3"e1g ~0.9315016 GeV
A

and from (2.7), (2.11), (2.13), (2 15) i

(2.18) T= gy —~3603203 10%(°K).

It follows from Table 1, column 11 and (2. 15) (2 18)

(2.19) N e o) E,.(‘.' ~3.4% 1075

b) The RCR is a black-body electromagnetic radiation, as has been men-
tioned above. The form of the corresponding Stefan-Boltzmann's law is the
following :

(2.20) . PRER 3pRCR _ 3 K1 (TR 15¢3(ch)®,

‘RCR

where BBCR is the average mass-density of the RCR F7% — its average. teni

perature and :
(2.21) ' 72~9,86960440.

From (2.7), (2.11), (2.14), (2.20), (2.21) follows

119



(222) pr =3P 8. 10 B (TR,

The basic quantities of Mega-Cosmology are the “Hubble Constant” H,, the
parameter of the deceleration ¢ and their functions. They depend on the cos-
mic time Z The recent value of H, is

(2.23) Hy=—4{53+2X 503+ 46) km/s Mps~50 km/s Mpc.

The values 53 km/s Mpc [26], [27] and (46+19) km/s Mpc [27] are calcu-
lated from galaxies for which the distances are fixed from absolute magni-
tudes, estimated using cepheids and Type I Supernovae within these galaxies.
The value 50.3 km/s/Mpc is relatively new [28]. The rounded off value
50 km/s/Mpc of H, [26], [29], [30] is considered currently as the most probable
value of the “Hubble constant” H,. One gets from X220 (2.0 293y 4

(224) Hy=1.64x10"18 g; 1/Hy=194x10° Y; 2/3H,=12.9%10° Y,

- where the quantity 3%— is the age of the Universe, if the proper translation-
0

al movement of the galaxies and the electromagnetic and neutrino radiations

were neglected and a global Euclidean structure of the expanding Universe

was assumed. One gets from (2.8), (2.24) :

( 3]12
(2.25) H3=268X1071/82;  pepo=——2 ~479X 101 g/km?,

where p,po is the .recent critical value of the mass-density of maiter (substancé
and radiation). ;

“The approximate recent value of ¢ is:
(2.26) qoz% (2% 0.28+0.94) = 0.50,

The value 0.28 in (2.26) [31] is calculated from observations on very
bright galaxies with red-shift parameter 2<0.30. The value 0.94 [26] is calcu-
lated from observations on quasars only. The former value has twice as large
statistical weight than the latter value.” The resulting weighted value ¢g,=0.50
[32] is calculated - from observations of all available galaxies, including these
with enormous activity of their central regions (quasars).

Taking into account the proper translational movement of the galaxies

and the electromagnetic and neutrino-radiations, one would get the following -
relation :

(2.27) - limg=1=¢>=limg=0.5.
{-0 . f—o00

The value ¢, is approximately ~0.5, as follows from (2.26), (2.27). One
concludes with great probability hat the large scale homogeneous and iso-
tropic Universe, expanding continuously from the initial moment £=0 to f—co
_is Euclideah. Hence, one gets from (2.25)

(2.28) Po= Perp~479% 1015 g/km?,
It follows from (2.6), (2.24) that the maximum of the momentary distance

between in principle an observable object and the observer— the momentary
distance of the horizon of the visibility is
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(2.29) roex— % _38730.8 MIY~1187p Mpc.
0

Since there exists a horizon of visibility of the Expanding Euclidean Universe

(EEU) which is also a horizon of the gravitational attraction, and that horizon

tends at £— co to infinity, too, and simultaneously the average density p° of
the substantional mass at rest tends to zero, the’gravitational and luminous

paradoxes which appear in a static euclidean Universe with p°>0 do not exist
any more. Hence, the EEU gives a natural explanation of the inertia of the
substance. - :

§3. Average mass-densities of the kinetic energy
and of the electromagnetic and neutrino radiational energy

The average mass-density of the properj&inetic energy of the translational move- '’

ment of the galaxies is 3pg, where pg is the average kinetic pressure, di-
vided into the square (c?) of the velocity of light in vacuum. The common

average mass-density of the electro-magnetic and neutrino radiations is p,=3p,.
The average mass-density of the RCR (residual cosmic electromagnetic radia-

ton) is pRCR=3pRCR given by (2.22). According to (2.15),

3 s nteplug ;Gal‘o” 0

(3.1) 3p0=(%) 1~ (L) | = PeEaar],,

where Eg is the recent value of the average mass-density p° of the inert (sub-
stantial) matter at rest. Since at present [M°],~1, one gets from (3.1)

(3.2) : T

One can, on the analogy of (3.1), write the relations

(33) 3pRCRas pRR_QRERCR, 3 u2p, = 0O,

which are, however, exact. The quantities &_}}CR, &, are defined through the re-
lations :

(3.4) SRR =ClORRE, | E,— Cntl,

where CKCR C, are constants, &; is given by (2.19) and n?— by (2.21). If one

takes into account that, according to recent estimates [33]: 7, " =2.96 (°K),
one would get from (2.19), (2.21), (2.22), assuming in the st approximation

that p)=p,, where p, is given by (2.28)
85) ;. - C3*=0.4048.

One can assume that p, is the average mass-density of the total radiation_ in-
cluding the electromagnetic (RCR, global non-RCR and other non-global and
non-RCR) radiations and neutrino-radiation (which is only non-RCR). One sets
further on -

(38) : Co=0.4448,
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One gets from (2.19), (221), (34), (3.5), (3.6)

(3.7) ERCR— CRCR72E;~13.49 ¢ 10—
and : , ‘ :

B8) " €, =C,niE ,~14.8 X105,
Since, obviously

(3.9) ' Po=p3+3p g+ P,

one gets from (3.2), (3.3), (3.9)

(3.10) , po=pY1+E;+E)=pY1+E),
where -

(3.11) ‘ E=Eq+E,

Therefore, it follows from (3.10)

(3.12) pl= 110—5 |

It follows from (2.19), (3.8), (3.11), (3.12)

(3.13) E=1.82X104,

as well, and from (2.28), (3.12), (3.13)

(3.14) pl~4.79X 10~15 g/km?,

One gets further on from (2.19), (3.2), (3.3), (3.7), (3.8), (3.14)
(3.15) 3p o= P ;~16.2X 102° g/km3;
(3.16) PRER — pOFRCR .. 6465 1020 g/km?;
@BIny p,=pYE,~T71.0%¢ 102 g/km?
and from (2.22), (3.16)

(3_18) (TRRYATB.8(CK)*; TRt ~2.96 (°K).

. According to recent observations [33]*, the observed residual global electro-
magnetic radiation is with 59/, greater than the estimated black-body RCR.
According to (3.5), (3.6), the percentage of that non-black body electromag-
netic radiation is:

CRCR
(3.19) T X5.009/,=4.550/.
0
An interesting hypothesis [34] assumes that the same radiation is caused
through the emission of the initial stars, its re-absorption and then re-emission
by the interstellar, formerly very dense inert medium. The percentage of all

% Physics Today, 17, June, 1979.
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non-black-body electromagnetic radiation, incl. the neuirino-radiation, is accord-
ing to (3.5), (3.6), (3.19) (3.20)

RCR

100(1-— ) 900 0/0—4550/0+1 200/0”—}-3 25 o/ob),
where -

a) electromagnetic radiation of the galactic stars, clouds and coronae [35],
including the powerful X-rays, due to the inverse Compton scattering of
microwave background radiation in the coronae of active galaxies by the re-
lativistic electrons, escaping from nuclear regions [36];

b) non-residual neutrino-radiation with average mass-density p (neutrmo)

=4.817 % 10—%p,.
The percentage of the RCR (black-body electromagnetic radiation) is
(321) 100 < Co <"/ Cy=91 9/,

§4. The size of the space-cells (C) The size and flatness of the
Supergalaxy (SG). The average distance between galaxies in C and SG

One gets from Table 1, column 6, (2.1), (2.7), (3.14)
(4.1) { MSG(tot — 1 87 % 1016 m = 3,73 1040 g
M (standard) = p) (Mpc)®=1.41 X 104 g,

Let us denote with D¢ the side-length of the space-cell C (cube). Bearing in
mind that there is no inert matter outside the supergalaxies (SG), one gets

(4.2) M Ctot) — pO([JC)3 — pSGttot),,

It follows from (2.5), (2.7), (4.1), (42)

(4.3) MBGUtov /M (standard ) =(D/Mpc)? = 2.65 X 10°
and from (2.5), (2.7), (4.3)

(4.4) D€~ 64225 Mpc ~1.98 1021 km~209 MIY.

There are two estimates of D€

100

4.5) D¢ =230 Mpc [5])=60 Mpc; D¢’ =3 (45.6 Mpe [10]) = 68.4 Mpc.
50 50 p

One gets from (4.4), (4.5) )

0.503

0.497 497 ~10L.

(46) D¢=0.497 D' +0.503 D¢’ ;

Let DSG be the average diameter of a sphere with the same volume as that
of the Supergalaxy (SG). There is the following estimate of the DSG:

(4.7) Dse” = I (42 Mpc [10])=63 Mpc.
Setting
(48) § = Dss/De,

123



one gets from (4.5), (4.7), (4.8):

(4'9) g,,:D-SGIr/DCH_Mpc __ 3 N

684 Mpc ‘3@’”0'92'

The previous estimate (4.9) of §, based on D€’ [5], is

(4.10) 3’ ~0.9.

One gets from (4.5), (4.8), (4.10) i
(4.11) : Ds6' = DC'§’ =54 Mpc.
Setting, as in (4.6) '
(4.12) . D%=0.497D5¢ 4-0.503 Ds¢”,
one gets from (4.7), (4.11), (4.12) ;
(4.13) DSG—-58.5 Mpc

and from (4.4), (4.8), (4.13)

(4.14) 5=0.911~1.015"~0.995 """

Let us introduce with f <G the average flatness of the SG, defined by
(41 5) ; : fSG o D-SG(mnior)/DSG(minor). ‘
The volume of the SG is L

__g_ (z-jSG)B :% {(DSG(maior))E % Bsq(mlnor)}

(4.16) : :
At % { 5SG(major)}3 ¢ [DSG(minor) / [ SG(major)_

It follows from (4.15), (4.16)

(4.17) fSG — [)SG(major) / [)SG(minor) __ ( [)SG(major) /DSG)3.
The maximum and minimum of fg; are given as follows:
(4.18) ra L R
Let us assume as well that
(4.19) Fso=(fgax+ 3fmny4=2.
It follows from (4.17), (4.19)
3 ;
(4.20) DSG(major) — )8G\[2 ~, NG % 1.26
and from (4.13), (4.20).
(4.21) DSG(majer) =737 Mpc.

It follows from observations [4] and from (2.7)

(4.22) Decai 6 maion = 13165 M1y =247 MIY ~76 Mpc
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and from (4.21), (4.22)

(4.23) ' Decal (SG (major) ~, ] O3 [SG (major),
One gets from (4.15), (4.19), (4.21) .

(4.24) DsG(miner) — [SG (major)/f - — 36,9 Mpc,
from (4.15), (4.18). (4.22)

(4_25) [Dlacal SG (minor) _ 15 Mpc

and from (4.13), (4.17), (4.18), (4.22)

(4.26) Dlocal SG — MLocal SG (major) /\?'5'~76/1 71 ~44.4 Mpc~0.76 D36,
It follows from Table 1, Column 10 g

(4.27) * NSG (tot) — 33,4 3% 103,

The average distance between two galaxie;; in the space-cell C is
(4.28) Lo DC(NSG (tot)) 173,

It follows from (2.7), (4.4), (4.27), (4.28)

(4.29) A ®~1.99 Mpc~6.5 MIY.
The average distance between two galaxies in the Supergalaxy SG is

(4.30) 86 = DSG(GASG (tot) ) —1/3,

From (4.8), (4.14) follows

(4.31) D36 DCx§=DC %091

and from (4.28), (429) (4.30), (4.31)

(4.32) A% =RCX 5> —~ACK 70 = ACX0.73 1.46 Mpc~4.78 MIY ~2X 2.4MIY.

vﬁ/“zxu
That result shows that the average distance between two galaxies in the SG
is approximately twice as large the distance between the centres of our Ga-
laxy and the Galaxy Andromeda.

§5. Horizon of wvisibility, expressed in DC. The recent values
of q and t. Distant objects. Table 2

One gets from (2.29), (4.4)

(5.1) S (DEs 85, pres A (s DOYP~2.65 X 107

and from Table'1, columns 6 and 10, (2.1), (2.13), (4.1), (5.1)
Me"™ = 3 MO0l — 4,96 X 10%8m~9.87 X 106g

(5.2) Nig ™ = x4 NS6U) ~ 8,85 % 10113 Nihucteonsy= MEN ,
2594 X 10% ;. N§ Cuncteons) = MSHOON, ~2.24 % 107,
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According to (3.13),
(5.3) €=21.82x10-¢,

In Part Il it will be shown that the recent values of ¢ and £ are ex-
pressed by the following relations :

% i 2(1&+E) "_E:ﬁ%

and

(55) to=-g2 {1~ 51+ &) +28(1 + EWE/(1+B)}

where SQTO is given in (2.24). It follows from (2.24), (5.3), (5.4), (5.5)
(5.6) _ 7o~-0.50

and

(5.7) t,=12.9¢ 10°Y.

The limits of the variable quantity ¢ are

(5.8) 11_1)1(1) g=1; tlinbloq-_—U.S.

Rough estimates of the cosmic time £, are as fellows:

(5.9) t (nucleosynthesis)=13x10°Y*

and

(5.10) ¢ (oldest stars in the Milky Way)=12x109Y [37].
One sets e

1. ¢,=t/2,=0 — recent value of the age of the EEU:
(5.11) | 2. t=¢/z,>0 — value of the same age for distant objects (2,>0)
3. d=d/z,— momentary distance of an object, for which z,>0.

4 Q=T 1.

From the well-known relation of the Einstein-de Sitter model of the EEU
one gets approximately from (5.7), (5.11)

(5.12) t=t(1+25)7%2; At=t—t=1ts{1—(1+2,)7%%}

=129x10%Y X {1--(1+2,)~*2}.

By considerihg euclidean space as a limit space (gmin=0.5) of the elliptic
space, one gets from (2.29), (5.11):

d= g tim { st 2Q (1 (1207}
(5.13)
=X {1‘(1 + 20713} =38.731 X 10°1Y {1—(1 +z A

# Sciences et Avenir, No 355, 830 (1976).
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Since as it will be shown in Part II

(5.14) ‘ (z,) initial =z, =3.68x 1012=x,

one gets from (2.29), (5.14) :

(5.15) lim d=dmax = pimax— 38730 . 8 MIY

and

(5_16) lim rglﬂx:__ o0 lim tomax with (visible objects) —
ty—o0 t,—00

Let D denote the “Doppler value.” Then

1 2—1 ; :
(5.17) {T’D:crl(fz;%r;znm%:c; 14 2,=\C+vp)(c—0p)

- T

Table 2 contains the values of z,, vp, d, Af, ¢t of the following 5 very distant
objects:

1. The cluster 141045224 of richness 4, 2, the Radiogalaxy 3C123, probably
in a cluster of richness 5, 3. The maximum visible galaxy (CalTech, USA, 1981),
probably in a cluster of richness 5, 4. The maximum visible quasar OQ 172
[38]; 5. The initial state of the Universe.

~ Part 1. On the Initial State of the Universe

§6. The number of neutrons in a gramm. Initial temperature. Initial
average densities. The minimum distance between two initial particles

Let p be the mass of the neutron=m, According to [39],

(6.1) ne? =0.9395731 GeV =C, X +7— N

One gets from (2 Fip a1y

(6.2) ; C,=1.009

and from (2.13), (6.2) for the number N, of the neutrons in a gramm (g)

(6.3) N,,:—jg,‘3~-:-[11~~5.97><1023/g.
It follows from (2.7), (2.14), (6.3)

(6.4) Nohic)c? =N, helC,c?~2.1 % 10~ cm
and

(65) (YN, he)P~1.08x 104 /cm®; 1N (3N, he)P~1.81 X 1017 glem?

As a result of the initial (in) neutralization of the electric charges and the
action of the subnuclear induction, the initial substance (s) consists of neu-
trons (n) and antineutrons (n), mutually compact and adjoining with very small
superiority of neutrons, the contents of 7 and 7 being of pure kinetic nature,

128



like the radiation in a black-body. More completely expressed, these contents
consist of quarks and virtually gluons, moving with the initial velocity v=c.

Therefore, the masses at rest of the initial particles (ip) in n and n are zero.
Their total kinetic mass, however, c01nc1des with u=m, and their total ki-
netic energy with pc? in (6.1).

One gets from (2.11), (2.18), (6.1), (6.3)

(6.6) A= N, =cC [Nj=K (T:v)in =¢¥/3N, TX-(Ts)ln
and from (2.18), (6.2), (6.3), (6.6)
(6.7) (T )in=3C,T= pc?/K ~1.09 x 1013(°K),

The same value follows if one multiplies TeVin (210) with pe2=m,c? in (6.1).
Let us assume further on that
1. There exists also initial light radiation with initial mass-densnty

(6.8) (Pin= 37w =Co " 2P )= Co 723 P )ios
where n? is given in (2.21), CRCR in (3.5) and
(6 9) ‘ ' (Es)in G (3 };s)lu

is the -initial average mass-density of the substance;
2. The initial substance and the initial light radiation are in a thermody-
namical equilibrium. Therefore

(6.10) (Tou=T)i=Ti=0 2 ) T,

where z,, is the initial value of the red-shift parameter and 7+°X has the value
*in (3.18). The quantity 1+ z;,=0y~2;, is the recent value of the spatial scale-
factor o which satisfies ‘the inequality

(6.11) lima=1<o,< lima=cc.

=0 {—o0

The quantity o, has the following value

(6.12) - tg=142y=T/ T

which follows from (6.10). One gets from (3.18), (6.7), (6.10),
10.90 % 101%(0K )

(6 13) yO.O-—- 29W ~=3. 68><1012

coinciding with (5. 14) Let [M°] be the quantity=mass at rest, containing in a
gramm (Energy/c®) of the substance. One sets [40]

(6.14) : [MO)={JT=T1]a2

with a<1 the quantity [M°] is imaginary. With a=1 (at £=0): [M°]=0, in
accordance with (6.11) and the assumption that the initial substance is of pure
kinetic nature. With a—co (at f—occ) [M]=1. One gets from (6.13), (6.14)

(6.15) 1—[M?}0~_2u€~3.685>< 10-26-0; [MO]y~I.

It follows from (2.15), (2.19), (6.12), (6.13)
(6.16) Co=0etc=0,Ta/T =(1 +2,)T ¢/ T~1.24 108

fooc ey
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and from (6.2), (6.16)

(6.17) C,/C,~1.23 X 105; s ~426X 108 ~0.

One gets from (2.18), (2.20), (6.3), (6.7), (6.8), (6.9), (6.10)
= Co ()i =n2K TH/15 c3(ch)?

(6.18) m{K X 3C,TH/15cXch) = = (K T X3C,}/15¢ch)

w{i 3C,} /15¢2 (ch)P =2 ()15 ¢2 (chyP =15 N, X (c¥{N,ch)’
and from (6.8), (6.18)

(6.19) (Ps)n = 1/15 CERN, X (c2/N ,c k).
It follows from (3.5)
(6.20) ‘ 15 CXC® —6.07
and from (6.5), (6.19), (6.20)
- (6.21) (P )= 2-98 X 10 g/cm3.
- Since
(6.22) (Pn=(Ps)in+ (Priu
one gets from (6.8), (6.22)
(%23 (PYin=(1+CEn) (p,), and
from (2.20), (3.5)
(6.24) 1+C5*n2 =4.99,
from (6.21), (5.23), (6.24)
(6.25) (P~ 14.87 X 10" g/cm?
and from (6.21), (6.22), (6.25)
(6.26) (P )in=(P)a—(P,)u==11.90 106 g/cm?,

in accordance with the expression for (p,);, in (6.18). Let us denote with ns
a “neutron-star”. Since [41]

(6.27) Pas =610 g/cm?,

and with p>p"* one gets the mass-density of the hyperon stars. It follows
from (6.25) and (6.27) o

H 3_. ———— o L
(6.28) V(p)n/Prex~2.91< 3.

.S

That is the state of a white hole. One gets from (2.15), (2.18), (6.7), (6.10)
(6:16), (6.17)~ - : ;

(6.29) C,T =Bq0yT= 0, Tg=C, T1y/3C,~4.48 X 109(°K).
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It follows from the definition of o, as the recent value of the spatial scale-
factor and from (2.3), (4.4), (6.13) :

(6.30) (D)3, =(D/ad; (D)= DC/ay=5:38 X 108 km==3.60 A.
One gets from (2.20), (6.8), (6.9), (6.10), (6.12)

(6.31) © (PIm=3Pac,

from (32), (4.1), (4.2), (6.16), (6.30), (6.31)

_ M = (P )in{(D) =3 poad(DC)/af = 3 pgu(D °)
o) P (D) = Tgutgpl(DE)? = C, M (o0 ~ 4,64 X 105" g
and from (6.32)

(6.33) (S OOY JMSG ot = C.
It follows from (5.2), (6.6), (6.29), (6.33)

C,T= CSTin/scn: {MS (tn!)}me/gchSG (tol)wlgz {]\_/'f n}ln

(6.34) G 2 5
X T{n/SCn >< —N_A— (anlféleons) = {N,(-,:,'}}in T{»H/S{Nri?cleons

and from (6.17), (6.34)
(635) {/\7,5 ',T}in/lvﬁgcleons = CS/C,,"\Y' 1 23 X 108.

The colossal value of the ratio in (6.35), of the order 10% shows the ini-
tial enormously copious production of neutron-antineutron pairs. One gets
from (5.2), (6.33), (6.35) :

(6.36){NC 5 b NAMSG (100 = C N, 156 090 =N (M = N, (0, )inl D P
C,

The minimum distance between the centers of the initial » and n is

3
(6.37) @ ;0 =V{DR (N}
One gets from (6.4), (6.19), (6.20), (6.36), (6.37)

. CREI b
(6.38) {dy, 7 hu= ——=yTBCERx e 1 823

2
\/Nn(.i;s) in
and from (6.38)

¢ ~3.83x 10 cm

N
c2

(6.39) =5 (@ T Yw~1.92X 101 cm,

The quantity (7). is the average radius of the initial neutron or the initial
antineutron. The interaction between two initial neutrons (antineutrons) is rea-

lized through virtually gluons with kinetic mass ntg, defined by

= h 19.73X 106
6.40 & il :
( ) ( ”'")i“ mglc? mgic®jev
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One gets from (6.1), (6.38), (6.40)
(6.41) Mg c?=0.515 GeV = 0.548 mc?.

§7. The maximum of the average density of the inert matter at rest pO.
The minimum of the horizon of wisibility -

One sets 5

(1.1) (0= pooo = po X Egui/Etty = 3p6ud/C,

and gets from (3.2), (6.16), (6.21), (6.31), (7.1)

(7.2) C~ (Pg)in/C,~2.39 X 10%g/cmd. :
One gets further on '

(7.3) P)mr= lim 5= 2L 00039500~ 7,77 X 107g/cm,

a—o,

where (7.2) has been used and o, is given with

2 ERg
(7.4) ’ - oy=—-3=1.15.
It follows from (6.14), (7.4)
(7.5) ' lim [M] = T—1/af =0.5.
One gets from (2.8) and (7.1)
(7.6) (Cop=2T 0o~ 13410737,
from (6.16), (6.24)
(7.7) Cy=(1+ C,RRn2)C, ~6.21 X 105,
from (2.8), (6.23), (6.25), (7.2), (7.6), (7.7)
(7.8) (Caf*=(HipP=(C)*Cy=22 (5);,=~8.31 x 101952
and from (7.8)
(7.9) Cpy== Hy=2.88 % 105/s.
It follows from (2.6), (2.29), (7.9)
(7.10) (P13, =1 ~2.08 km.
‘ in
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Part Il Einstein-de Sitter Model of the EEU
and the Extended Principle of Inertia

¥

§ 8. The relativistic discrepances of the geheralz’zed Einstein - de Sitter model
with the classical principle of inertia

The Einstein - de Sitter model of the Expanding Euclidean Universe (EEU)
holds good with the immobile substance (s) and the abcence of radiation (r) —
electromagnetic radiation and neutrinos. It contains an initial singular state
associated, as it will be shown later, with striking relativistic discrepances, if
the motion of the substance and the radiations were taken into account. For
their removal it is necessary to reformulate the above-mentioned model on the
basis of a generalized principle of inertia with respect to the substance. This
reformulation gives a mathematical form of the well-known concepts of
E. Mach within the framework of the EEU and should be valid for the
moving  substantial particles (sp) in the presence of radiation (7).
Simultaneously, the motion of the sp should be considered as non-iree,
since it is influenced by large-scale randomly distributed local gravitational
fields. Hence, this motion should be treated as a large-scale chaotic like
the molecular relativistic motion within an ideal gas. Like the substance, the
radiations aré also large-scale homogeneously and isotropically distributed. How-
- ever, a great part of 7, according to (3.21): 919/, is RCR, i. e. black-body elec-
tromagnetic radiation which defines a preferable frame to which the expansion
time f and the motion of the sp can be measured. The translational velocity
of Our Galaxy (c. 600 km/s) has been established recently in that' way. At
present one can consider as large-scale sp the galaxies, including their coronae,
which are spatially extended hot plasma, heated mainly through explosions
from the galactic nuclei. The recent observations support the assertion that
there is no substance outside the galaxy-coronae. However, the initial sp are

the initial quarks, moving with the velocity of light ¢. The initial p° is zero.There
is also initial electromagnetic radiation, the average mass-density of which,
according (6.8) and (6.24), is 4-times greater than the average mass-density of
the initial substance. There are no initial leptons, incl. neutrinos. They appear-
ed in the next moment A¢>0, together with the mutual annihilation of the

enormously large number of initial neutrons and antineutrons (n and ;Z).
The line element of the EEU is defined by the simple quadratic form

(8.1) ds?=c*df?—o{(du")® + (du?)® 4 (du®)?},

where o is the spatial scale-factor, depending on f. At a given moment ¢=¢,
the Cartesian coordinates of the EEU are

(8.2) K=ogu!, xB=au?  x3=o,
where a,=u0(f,). One gets, further on

el ST

/

where v, is the local velocity of a substance particle (sp). Setting

(8.4) : ws=——s—,

c

133



one gets
(8.5) ds?=c?dt? X (1 —w?).

Let v, be the large-scale average of z, It can be easily demonstrated that -
the mixed average tensor-components M;* of the moving substance in the ab-
sence of non-kinetic pressures have the following non-vanishing large-scale
values :

—0 =0
(86) Moss 2 Sneeary bl g e e Bl g
R s : 0 f

5 s

It can be demonstrated that the mixed average tehsor-cbmponents E} of the
residual cosmic electromagnetic radiation (RCR) have the following non-vanish-
ing large-scale values:

(8.7) {Ed=p,=3p,; E'=E’=Ei=—p,.
One sets now
(8.8) p=p,+p,=ps +3p,

where p is the avérage total mass-density of matter (inert and RCR) and

. i Tt Ay
(8.9) pe=(ps+pret= (ps+ 3P )02

is the average total pressure of matter. One gets from (3.1)
(8.10) 3p,=ps &,/[M°];

with [M°]=1 the relation (8.10) coincides with (3.2). It follows on the analogy
of (3.3)

(8.11) 3p,=p,= ps&,.
One gets from (8.8), (8.9), (8.10), (8.11), setting
(8.12) E=E/[M) +E,
the following relation

(8.13) p=ps(1+8&)
and

(8.14) | 3p—plE.

With [M°]=1 the relation (8.12) coincides with (3.11).
b The generalization of the Einstein-de Sitter cosmological equations (with
§+0 and p+0) is rewritten in the following form:

(8.15) 2=K,pa?; —2aa=Kyp +3p),

where the dot signifies the 1st derivative and the colon the 2nd derivative
with respect to the cosmic time ¢ and according to (2.8)

(8.16) Ko =220 ~56 10~ cm?/gs®.
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One gets from (8.8), (8.15)

S i 3 - ‘ B 6;
(8.17) i)' yp <Ko+ 37) W

where H is the variable Hubble recession parameter and g is the variable dece-
leration parameter. From (8.15) follows the isentropic relation

(8.18) A (pud)+ 3pa2=0,
One gets from (8.13), (8.14), (8.18) :

ds =0 d = d = a5 o
@ L (0%8) + e (B3pat) = a-gg (p20?) + 7 (Ps@*E)

(8.19) S st
:QE(J’H‘E(J’Q&):O,

where

(8.20) 3= psod.

Since equation (8.19) holds good for the inert (ponderable) matter, i. e. for-the
substance and for the radiation separately, one gets from (8.12), (8.19) the two
equations

(821) 0 (9)+ e (V& [MT)=0; -7a (70E)=0.

According to (8.20), the quéritity y is proportional to the average mass at rest
of the substance contained within an arbitrary volume of the EEU, for example,

within the volume (D), where D is given in (4.4). s
In the usual formulation of the principle of inertia the following relations
hold ;

(8.22) O=a<oo; [M=1; y=C[M°]=C’=Constant.

The third of these relations corresponds to the independence of 3pc ‘and &g in
(2.15), (3.1) from [M°]. The constant C° can coincide with the quantity C° in
(7.2). One gets, further on, from (8.21), (B.22)

oy o
(8.23) E=t

where C, is the constant (6.16), and from (3.4), (8.23)

— I3

v o % C
(8.24) _ £ = Conit,=Com—5»

where C; can, or does not coincide with its value CRCR in (3.5). It follows
from (8.20), (8.22) : '

pie Co
(8.25) Po=—

and from (8.10), (8.11), (8.12), (8:22), (8.23), (8:24)

G e BB (e
(8.26) 5w s i

a
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At a=0 one gets the initial singular state of the EEU, for which the quanti-

ties &, €, 3p,, p,, ps become infinitely large. At a—oco one gets the final
state of the EEU, for which the above-mentioned quantities become zero. It
follows from (2.15), (8.4), (8.22), (8.23)

=
: w, o c
- 827) e

and from (8.27)
(o

B "

(8028) w; = Cs+(l -

One gets from (8.4), (8.28)

(8.29) lim ;=13 lim v,=c; lim @,=0; lim o,—0
a—0 ‘a—0 a=0 a—o0

and from (8.10), (8.11), (3.22), (8.23), (8.24)

5 3; A C . p ’ i
lim == =lim—% = w ; lim ___Fr :(COTEQCS)/Q= Co

a=0 Py a-0 O a—0 Pg
(8.30) ks 5
oA 2N . P ; '
lim == lim—S- =0; lim == lim (Coﬂf Cs/a)= 0.
a—oe PG5 a—oe & u—ee g o

Therefore, in the vicinity of the singular state of the EEU the average velo-
city of the substance-particles (sp) converge to the velocity of light in vacuum C.
The average mass-densities of the kinetic and radiative energy predominate

unlimitedly over the average mass-density at rest p.. Inversely, ad infinitum,

the average mass-density at rest Efc,, predominates unlimitedly over the average
mass-densities of the kinetic and of the radiative energy, the velocities of the
galaxies tending simultaneously to zero. Since according to (8.22) the total
mass at rest, contained in a given volume of the EEU, is proportional to

y=C? and does not depend on the expansion of the Universe and in the sin-
gular state of the EEU the sp reaches the velocity ¢ while its mass at rest
remains its finite value, one gets a discrepancy with the theory of relativity,
which predicts that the particles moving with the boundary velocity have zero
mass at rest, for example, the protons, gluons and neutrinos. Moreover, the
gravitational forces in the neighbourhood of the initial state of the Universe,
which are colossal, cannot detain the initial sp which move with velocities of
the order of ¢, instead to ‘tend to zero, and according to the predictions of
the general theory of relativity, one gets another discrepancy. To remove these
two striking contradictions, one must replace the classical principle of inertia
by an extended principle of inertia for which the initial singular state of the
EEU does not exist anymore. ;

One gets from (8.13), (8.22), (8.25), (8.26

. — ~  COC(1+C,m2
(8.31) 3p=3§’§ =_“TL“),—’
then from (8.13), (8.14), (8.16), (8.17), (8.22), (8.31)
(8.32) B=%=pcr!tical 232(1 +E); _62 =___p°”“£a'

1+§
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and from (8.13), >(8.14), (8.17), (8.22), (8.31)

1428 =
8.33 Qg=——==1 e
e ' AT Bt
i. e. the relation (5.4). It follows from (8.32), (8.33)
(8.34) ps=2(1—g)periticar.

One gets through ‘complicated calculations from (8.13), (8.14), (8.15), (8.22Y
 (8.25), (8.26), (8.31), supposing that

(8.35) lim £=0,

a—0

the following expression of the cosmic time 7:

t=gr1—E +2E\E(1+ 8) 2 )}

(8.36) A AT e R
—g{1—E(+ D+ ZEA+BNEA D |,

which for ' :

@Dy g st fagqf‘?{_

coincides with (5.5). From (8.16), (8.17), (8.25), (8.26), (8.31), (8.33)

Ao SnGCO{ ady cgne)} _

303 a
(8.38) -
oAt 142C (14-Cyn?)]a
I 14C,(14Cy m2)a
It follows from (8.38) -
(8.39) lim =004 limg=1; btm H=0; limg=0.J5.
a—0 - a0 - a—oo a— o0

§ 9. A generalized Einstein - de Sitter model with an extended principle of
inertia, excluding the initial discrepances and singularity

Instead of the relations (8.22), one introduces now the following relations:
(9.1) 1<a<oo; [MY=JI—T/a?; y=Co[MY]=C%T—1/c2,

where the constant C° coincides with the quantity C° in (7.2). The relations
(9.1) correspond to the extended principle of inertia. It follows from (9.1)

(92) lim [M%=0; limy=0; lim [M°]=1; lim y=C0
ja—1 a—l

a—roc0 a—o0

Therefore, the final (at /—oo) values of [M° and y coincide with their values
in (8.22). Since for very large values of a the relations (9.2) coincide approxi-

\
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mately with the relations (8.22), one can apply (8. 33) and (8.36) for these
values of a. One gets from (8.21), (9.1)

—0 e o : — CSCDEZ
ps=CofT—T/a*; §, = {C, + sin—!(ljo)}ja; & = ——=
(9.3) af1—1/a
C = C,Con?Na2—1; Co=Core ot = CEE “asin §8,

from (8.10), (8.11), (9.3)
(9.4) 3p,= CUC, + sin~' (1/o)}/at: 3p,=p,=COC,Con2/a
and from (8.9), (9.4)

' 3p = CYC(1 + Con?) + sin—(1/a)}/att

(9.5)
s { £ Ck x2+—sm~1(1/a)}/a4.

It follows from (3.1), (8.4)
- n ——..__0 PSS ARy SRS
(9.6) 3ps=ps =

and from (9.4), (9.6)
Cs + sin—1(1l/a)
Vo2 —1+C,+sin—Y(1/a)

(9.7) W=

Let x;,, xu, be the denotations

(9.8) ¢ Xa=limx; xq,=1im x,

a=21 g—>co

One gets from (9.1), (9.3), (94), (95), (9.7), (9.8)

(Eg)in :O; (S_ﬁs)iu = COCS ( 1 +%) B (31_:’;)1115(3»1'11 .

= COC AN @ =1; @ =c;

(9.9) (3ps)in
CgCR n? e o o 2 g
=3 — 3 (Pe)in=0; (3P)m=0; P =0; (@e)in=0; (Ve)u=0.
e -

Therefore, the extended principle of inertia removes the initial singular state
of the EEU and the discrepances mentioned in § 8.
One gets further on from (9.3), (9.5)

e R0, 1+C‘01:2+E-sin“1(1/a)} Fiein - T
(9.10) %*—r { o s Bp/Pd=2; (3p/Pua=0

and from (8.16), (8.17), (9.3), (9.5)

©.11) =220

{Ja2—1+C [1 +Con2+ —l— sin~! (1/“)]}
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and |
’ ] ¥
CS{I +Co‘n:2 —}-Fs sin—l( 1 /a)}

(9.12) 2g=1+ : i .
Va2 =14C, { 1+C, n2+-a—sin*1(l/a)}

It follows from (9.8), (9.11), (9.12)
8mGCOC, v ! :
(9.13) (=l = {1 O archs (gha=15
(H2)!in = O 5 '(q)fin = 0'5y

whefe Cy=const>0 is the initial value of the Hubble recession parameter.
One gets for very large (finite) value of «, for example a, in (6.13), and with

V=755 Ps=P©)

o)y DR 26 Cscz)ﬂz G Syl T
ML oo ens Gorn B e 08 AP S

S O o iy B 5
9.14) {3p,=p,~——~Con?X3ps; We=ggs P=Pentica

~CL+(1+ CimVic}/a? ~pley (1-+8); 3p,=p,~Pior
p,/3pG ~E,/Eq=Con?.

One gets from (8.17), (9.9), (9.14)

(o —_ RCR
( (%)m:(l-{-L)(ﬂ; p_f)ln:C(‘J' at<at;
&G 2C.s‘ Pr CQ
= o
(9_15) ) LI S 1 ’ o 17;
: p Pcritical 1+{1 +ang}&c| 1+&
— Peritical 1+2E
(0 R R ool chm ) o e
P 1+-&— ’ q 1+E

It follows from (8.8), (8.9), (8.15), (9.3), (9.4), (9.5)

il
o o da

b

9.16 = : s
( ) o if\/CS(I+CSCRn2)+\/u2—1+sin-—1(lfa)

where, according to (7.6)

8nG g
3C

(9.17) C,=

and C; is given by (6.16). Setting

(5.18) o=t

where o, is given by (6.13), one gets from (8.4), (9.14)
-— — 2

9.19) - Comtgls; Be=pie
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From ¢? in (2.7), o, in (6.13), C; in (6.16) and from (9.19) one can calculate
exactly the value of o5 in Table 1, Column 13. One can, further on suppose

that the constant C; is very large in comparison with »3—, i. e. that

(9.20) 0,

T: o
T~
in accordance with (6.17). In that case one gets from (9.3), (9.14), (9.15) and
(9.20) o T . 4 : %
E~Com0elas  (Pin=(3p )~ CCi~3pgus;

(P)in ~C°C,Co N2~ (P, )yt~ Co NP s

in accordance with (6.8), (6.16), (6.31), (7.2), (9.9). As has been mentioned above
the initial mass-density of the radiation (p,), concerns only the initial black-
body electromagnetic radiation. The rest recent radiation of 90/, according to,
(3.20) are the results of the disintegration of the successive products of the
mutgagllannihilation of the initial n, n. The assumptions (6.8), (6.9) are contained
in (9.21).

(Let)zm be the red-shift parameter, which corresponds to the initial state
of the EEU, for which the spatial factor a is 1. Obviously, one gets from (2.20):

(9.21)

7‘r n e e e
(9.22) Op=1+2y,= (ﬁ%%—_" \/ (P! (Pro

and in accordance with (6.10)

(923) : (Tom=T =T
“Setting as in (7.7)

(9.24) ' Ca=(1+CRR®C,,
one gets from (7.6), (9.13), (9.20), (9.24) ,
(9.25) (Hin2=CiC,.
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CamocoriacoBaHHasi MEra-KoCMOJIOTHS

P. I. 3aiixos* |

(PeswowMme) |

B nanno#i pabGore paccMmaTpHBaeTCs HacTosillee M HayaJbHOe cocrosHue Bce-
JeiHOH, KaK H KOCMOJIOTHYeCKHEe MOJEJH.

[lepBad yacTb TOCBfillleHa HBIHEIIHEMY COCTOfIHHIO BCEJleHHOH B ne#i npu-
BOJIATCSA OCHOBHbIE BEJHYMHBI H pensnuu Mexy Humu. O6cyx)1al0TCsi pasnudHbie
aCneKThbl pacnpeie/leHus MacC H H3JYYeHUs BO Bcenennoit, xapakrepuctuyeckue
pa3mepsl CKOINJIEHHH H CBePXCKOIVIEHHH TaJaKTHK, @ TaKXke H CpeJHHe paccTofl-
HHA Meway HHMH. [IpuBoastca paGoune (OpPMYJbl O TOPH3OHTE BHAHUMOCTH H

# Prof. Rashco Gavrilov Zaycoff (Dec. 10, 1901 — Nov, 25, 1982) is an eminent Bulgarian
physicist-theoretician, a known author in the general theory of relativity, quantum mechanics,
elementary particles, cosmology, the theory of probability, and mathematical statistics, His first.
studies were published during the thirties in Zeitschrift liir Physik, Zeitschrift fiir Astrophy-
sik, Annalen der Physik ... He is an author of the. monograph Expanding Universe with
Moving Inert Matter and nght Radiation (Bulg. Acad. Sci., 1980) and of a series of widely
cited papers on astronomy. The present article is the last compleled writing by Prof. R. Zaycoff.
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napamerpe 3amejnexus. Bpoastca Hoele kAacch! 60raTcTBa CKOMMIEHUH rafaK THK
caenys Jibeny. Paspaborana HoBast Knaccmbmcaum{ M0 MAaccaM M OnpeJeseHbl
OCHOBHbIE XapaKTEPUCTHKH BO3MOMHBIX CKYYHBAHHMHA TaJakKTUK.

Bo Bropoii 4acTH paccMOTpeHo HavaJbHoe cocrosiHne Beeaennoi. Onpene-
JeHsl TeMIepaTypa, 'MJI0THOCTb, YHCJAO HEHTPOHOB, MHHHMAJbHOE paccTOsHHE
Mex /Iy HauaJdbHbIMM YACTHLUAMH K MHHHUMAaJbHGIA palHyC TFOPU3OHTA.

[Mocaenusisi 4acTh nocesuleda Mogenu JiHumTeiHa — ge Catrepa paciupsio-
wedcs eBkaHI0BOH Beenenuoil. PaccMoTpeHa Taxke 0GOGUICHHAs MOJE/b, OCHO-
BaHHAA KAaK Ha KJACCHMUECKOM, TAK H HA pPACUIMPEHHOM IPHUHIMIE HHEPLHH, MPH-
TOM 6€3 CHHTY/IfPHOCTH.

Institute of Nuclear Research and Nuclear Energetics,
Buigarian Academy of Sciences
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