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1. Introduction 

We ought then to regard the 
present state of the UnivP,rse 
as the effect of its preceding 
state and as the cause of its 
succeeding state 

P.-S.Laplace 

The mankind has been preoccupied with the problem of ori­

gin and structure of astronomical Universe for many centuries. 

From the modern viewpoint, all the existing scientific (not 

mythological) cosmological theories may be grouped with one of 

the following three types: 

1. Kinematical (Ptolemy, Copernicus, Kepler). 

2. Dynamical (Newton, Einstein). 

J. Physical. 

We have listed above the names of scientists who have 

made the most decisive contri~ution to the appropriate appro­

ach and,.have omitted the names of_ numerous investigators, who 

have essentially supported its development. 
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The detailed consideration of all the above approaches 

does not enter into the purpose of the present paper. Note on­

ly, that the kinematical system deals with the coordinates and 

velocities of celestial bodies, without analyzing the reasons 

and forces responsible for their motion. The dynamical systems 

are based on the law of universal gravitation and its relati­

vistic generalization given by the general theory of relativi­

ty. Both these approaches have played (and continue to play) 

a significant role in the development of cosmolo~. However, 

many important cosmogonic and cosmological problems in the 

framework of t~ese approaches are left unanswered. 

~he third, physical approach is at present in the stage 

of formation and development. Among the various competing 

trends in the construction of physical system of the world Am­

bartsumian 1 s cosmogonic approach [1-3] seems to be the most 

promising and realistic. It is based on the concept that all 

the presently observed celestial bodies, including galaxies, 

stars, diffuse matter and their systems, were formed due to 

the decay, fra@llentation and subsequent evolution of the ,prim­

ordial superdense material with nearly nuclear density. 

In the present paper we consider the problem of the ori­

gin of rotation and magnetism of celestial bodies, proceeding 

from the concept o~ superheavy strongly interacting elementary 

pa~t.i.cles termed superhadro~s [4-8]. 
The basic assumption consists in the fact that AmbartsUI!l­

ian' s superdense pregalactic D-bodies are identical with su­

perhadrons possessing a huge spin. Thanks to the work by the 

ItlioliAn physicist T.Regge an~ its further generalization the 
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quanoitatlve roi~t~onsni~ has been t • ~eo llei;w•• the s 

and the mass ol these superhadrons {Bee below the formuiae 

(1)-(7)). 

The significance of the problem of the origin of the ro­

tation of celestial bodies is beyond all question. As the best 

illustration of this may serve the fact that N.Copernicus's 

revolutionary work "De Revolutionibus Orbium Coelestium" is, 

in fact, based on the new kinematic interpretation of rotation­

al motions in the solar system. 

We have the reason to assume that the superhadron hypo­

thesis may, in the end, be a help in the understanding not of 

rotation only but also of other parameters and properties of 

celestial bodies, such as the magnitude of magnetic fields, 

presence of non-thermonuclear sources of energy, abundance of 

chemical elements, origin of cosmic rays etc. 

Thus, the understanding of the quantum nature of the ro­

tation origin mechanism in astrophysics may shed light on the 

grand mystery of the origin of Universe and its structural 

parts and will be a help in the construction of a consistent 

physical picture of the world. 

The plan of the paper is as follows: in sec. 2 the con­

cept of superhadrons is 1ntroduced and their possible· p:.:oper­

ties are discussed. In sec.3 a solution is proposed of the 

problem of the origin of the rotation o~ celestial bodies pro­

ceeding from the concept of superhadr,..ns. In sec.4 a relEhior. 

is deduced ~etween so~e pnramet~rs of celeut~al bodies 

fundamental constants of Nc.ture. In par·>icU.:..ar, Ic)W ~"~irol.l'1.Lon 

e.:re.Jl~Ji...!.Ql:..tb..e li1Uili~~1'-.!!l~ta_. wh:i..cn are the 
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analogs of the relations of Eddington-Dirac and Chandrasekhar . 

for limiting masses. In sec. 5 we consider the origin of mag­

netic fields of the astrophysical scale due to the dipole mag­

netic field of superhadrons. In sec. 6 the possible rotation 

of astronomical Universe as a whole is discussed, and some nu-

merical predictions are given. 

The basic conclusion of the present paper (see also [7, 

8] ) is that as a primeval state of the presently observed 

Universe might have served the superhadron with a mass of the 

order 1056 g, a huge spin 5x1092 g cm2s-1 and a pancake 

shape. 

2. ~oncept of Superhadrons and Their Expected Properties 

From the viewpoint of modern pilysics the matter can exist 

in the following three qualitatively different forms: 

A., Ordinary atomic-molecular matter consisting of atoms 

and molecules of density .P"' several grams/cm). 

B. Nuclear (or baryonip) matter of density P""' 
~Jx101 4 g cm-3, which represents a closely connected system 

of baryons (protons, neutrons and hy~erons). Atomic nuclei of 

orJinary chemical elemeRtS as well as neutron stars may serve 

as an example of objects composed of nuclear or baryonic mat­

ter (see e.g. [9,fO] ). 

C. Hadronic (or quark) matter, which ordinary hadrons 

(protons, neutrons, other baryons and mesons) are commonly 

composed of, has a density p ~ 6x1014 g cm-3, which is mer&­

ly twice that of nuclear matter. 
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All the three types of matter can transform into each 

ot her by means of phase transitions with the variation of ex­

ternal conditions - pressure and temperature 

The hadronic matter, which, in accord with the modern 

viewpoint, consists of elementary constituents termed quarks, 

is the most fundamenta~. 

The macroscopic amount of hadronic matter, in principle, 

may be obtained in the following way. Consider the gas of free 

neutrons, protons and at omic nuclei and begin to compress it. 

At high enough densities, the quarks contained in neutrons and 

prot ons will begin to freely exchange, and the matter will per~ 

form a transition from nucleons to quarks. 

The hadronic matter possesses a number of remarkable pro­

perti es . We consider now its mos t s ignificant proper t y to pos­

sess a large inner angular momentum ( spin) of a quant um-mecha­

nical nat ure. 

The superheavy bunch of hadronic mat t er i s termed super­

hadron. If i t possesses an astronomi cally large baryon charge, 

such a superhadron is termed also superbaryon. Such superba­

ryons have never been observed experimentally, but the assumP­

tion on the existence of a whole spectrum of such "particles" 

does not contradict the spirit of modern semi-phenomenological 

theories of strong interactions. 

The superhadron with a spin cannot be presented as a ra­

pidly ~pinning top, since the velocity of the rotation of sur­

face may then surpass the velocity of light, which is unaccept~ 

able. Therefore, it is assumed that the spin of superhadrons 
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has no classical analog. Like the spin of ordinary hadrons, ~t 

may be understood only pasing on the laws of quantum mechanics. 

It is namely this fact that allows such superdense objects 

with relatively small dimensions possess a huge rotational mo-

men tum. 

It has been recently found that there exists a deep in­

terconnection between the spin and the mass of hadrons. A re­

~arkable linear dependence was established between the square 

of mass and the spin of hadrons and hadronic re~onances, which 

nas the form 

J =ol'm2 + c:i-o ( 1 ) 

The constant do that determines the point of intersection 

of the J-axis at rn2 = O, varies from one particle family to 

another, and c/.,' ~ 1 (GeV)-2 is the "universal constant. This 

universality results in the fact that all the known Regge tra­

j ectori:s are practically parallel to each other. In fig. 1, 

which is known as the Chew-Frautschi plot (see e.g. [11] and 

refs. therein), examples of satisfying the relation (1) are 

presented. In the formula (1) J is measured in the units 

of Planck's constant ii , and the•slope cl' ~ (GP.V)-2 may 

be approximately replaced by rnp-2 , the inverse square of 

the proton mass. For large values of masses one may ignore the 

parameter ol 0 • Then the formula (1) will take the form: 

J = n ( ;;:p )2. (2) 

A more general formula, relating the maximum spin ~ to 

. Ji 

the mass rn of heavy hadrons, has been obtained in [4] and 

reads. 

J =ti(:pr+* (3) 

Here 1; = 1.06x10-27g cm2s-1 is Planck's constant; mp= 1.67x 

x1o-24 g is the proton masb 

The number n characterizes the geometrical shape of the 

hadron: n = 1 for one-dimensional "string-like" objects; n = 2 

for two-dimensional pancake objects; n = 3 for three-dimen-

sional sphere-like objects. At n = the fo~ula (3) trans-

forms into (2), which is consistent with theoretical represen­

tations that ordinary hadrons and hadronic resonances observed 

experimentally are one-dimensional extended string-like ob-

jects . 

In fact, the formula (3) is obtained from the simpler for• 

mula (2) by means of dimensional analysis, and the requirement 

of physical similarity. This fact can be qualitatively under­

stood by means of the classical formula for the angular momen­

tum J= mtr't. Since m-"!.
0 for the n-dimensional object, 

1 j+!.. 
"l-m" which results in the relation J"' rn " att.r=~onst. 

We shall later see that the identification of superhadrons 

with Ambartsumian•s superdense D-bodies allows to ootain a 

number of interesting consequences, in particular, it results 

in the qualitative explanation of the observed rotation of as­

tronomical objects. Besides, the expressions for the parame­

ters o~ celestial bodies are quite naturally obtained via fun­

damental constants . 
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3. Origin of Rotation of Celestial Bodies 

The overwhelming majority of astrophysical objects, from 

stars and star clusters to clusters and superclusters of ga­

laxies rotate. Still Galilei has observed the rotation of the 

Sun and has explained the moveme.nt of sunspots namely by it. 

The assumption on the rotation of Milky Way was proposed by 

I.Kant as an explanation of the oblateness of our Galaxy and 

was confirmed at the beginning of the 20th century. In present­

day astrophysics the rotation plays an important.role in exp­

laining the mechanism of the rotation of pulsars which are, 

apparently, rotating neutron stars. Hypoth.eses have been put 

forward that there are fast rotating dense bodies in galactic 

nuclei and quasars. There are indications that the Universe as 

a whole rotates as well. 

It is clear from this brief enumeration that rotation is 

not a random property of cele~tial bodies but is an inherent 

.>.ttribute of matter. 

There are reasons to suppose that fo~ the majority of ce­

lestial bodies - galaxies, stars and planets ·- the rotation 

has not essentially changed since their origin.· Therefore, the 

understanding of the mechanism of the origin of rotation of 

various cosmic objects would help to find an answer to the more 

general problem of_ the origin of the object itself. In other 
' 

words, can we assume that the conserved valu.e of the angular 

momentum is a clue to the cosmogonic problem ? 

All preceding cosmogonic theories have either ignored the 

problem of the origin of rotation or considered it be means o~ 

.10 

addition.al artificial hypotheses. Many apparently elegant cos­

mogonic theories were considered incorrect due to their incon­

sistency with the law of conservation of the angular momentum. 

Even the great Newton, who has laid the foundations of the dy­

namical .. picture of world, was obliged to give up the search 

for the origina1 cause of the rotation of celestial bodies and 

resort to the help of an antiscientific hypothesis ascrib~ng it 

to a "reasonable and almighty being" and violating his own welll 

known statement "hypoteses non fingo". 

Modern classical theories of the origin of rotation of 

astronomical systems and bodies are unsatisfying, since they 

give no numerical predictions and are unable to explain, at 

least, the order of magnitude of angular momenta of celestial 

bodies and, therefore, are completely post hoc structures. 

There is also a difficulty of principle character, which con­

sists in the following: when the rotating "initial cloud", of 

which, in accord with the classical c.osmogony > objects are 

formed, begins to compress under the action of gravitation, 

the rotation energy increases faster than the gravitational 

binding energy, which results in the instability known as the 

gyro-gravitational catastrophe. 

On the other hand, it has been pointed out by V.Ambar­

' tsumian back in 1947 [2] that the angular momentum problem is 

one of the difficulties in the framework of his superdense 

cosmogony. Indeed, the typical galaxy possesses a mass m=1044~ 

and an angular momentum ~ = 1074 g c~2 s-1• From the relation 

J= mc'l., where c is the velocity of light, one may easily 
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compute that the minimum radius of the classical object with 

such parameters is approximately 

the maximum density of the order 

20 'I 

10 cm, which corresponds to 

10-16 g cm-3. Such an object 

can in no way be termed superdense. It is clear that the ordi­

nary (atomic-molecular) mat·~er cannot simultaneously possess 

a large angular momentum and be superdense. 

The way out of this situaticn is nontrivial and requires 

the attraction of ideas from the physics of strongly interact­

ing elementary particles, hadrons. As is known, one of the 

simplest amd moat interesting properties of elementary parti­

cles is their ability to possess inherent intrinsic angular · 

momentum, otherwise termed spin. In some simplified sense, ele­

mentary particles behave like spinning tops. However, there is 

a rather strong difference between the rotating classical body 

and such a quantum object as the elementary particle. 

In order to illustrate this difference, consider as an 

examp~e the simplest elementary particle, electron. As is known 

the electrpn mass is me• 9x1o-28 g, and the intrinsic angt!lar 

momentum is o.5:x10-27 g cm2 s-1 or ~ti in the uni ta of 

Planck's constant. Let us assume that the electron mass is con­

centrate~ in the sphere of the radi~s ~e, which rotates.at a 

mBXimum .Permissible velocity, the velocity of light c • It 

then follows from the elementary equality ~ me c 'le= ~ n 
that the radius of the electron in the considered ,model should 

,be of the order of the Compton wavelength n/meC , i.e. of the 

order 10-11 cm, while, according to present-day experimental 

data, the dimensions of the electron are less than 10-15 '-cm. 

1 ~-
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Handbooks of quantum mechanics give a clear and brief defini-

ti on: spin is a specific quantum effect and excludes the clas-

sical interpretation, so there is no sense in trying to ima-

gine the angular momentum of the elementary particle as a re-

sult of simple mechanicdl rotation round its axis. 

In modern hadronic physics a deep connection is found to 

be between the spin and mass of strongly interacting elementa­

ry particles, hadrons. The experimentally observed correlation 

•between the spin and mass of hadrons shows that the heavier 

hadron the larger the spin it can possess, the increas~ in the 

spin with the mass proceeding faster than the linear dependence 

between them. Clearly this can be presented so that with the 

increase in mass the hadron rotates faster and faster. As a 

macroscopic analogy may serve the comparison of the rotation 

of Earth and Jupiter: Jupiter possesses not only a oonsiderab­

ly bigger mass but also an angular velocity 2.5 times higher 

than that of Earth. 

Proceeding from this, we have proposed several years ago 

a simple solution of the problem of the origin of the rotatio­

nal momentum of celestial bodies, which consisted in' the assump­

tion [4,6] that ~.mbartsumian's prillerdial auperde .. • D-bod.iea 

were special quantum-mechanical objects, namely, superbaryons 

with a huge spin J • connected to the mass rn by a Regge­

like relation (3). In addition, the analysis of the observa­

tional data on the ro.tation of cosmic objects has shown that 

they can 9e classified into two groups, in which spin-mass re­

lations are given by the formula (3) at n = 2 and n = 3, res-

pectively: 

n 



A. The first group (n=2) includes clusters of galaxies, 

single galaxies, globular and open star clusters and, poss~bly, 

stellar associations and super-associatiJns. The angular mo­

mentum-mass distribution for these object~ is described by the 

formula 

J=fi(~Ptz' (4) 

or, in CGS system·,' if mass is measured in grams and the angu­

lar momentum in g cm2 s-1 , after the substitution of the va­

lues of fundamental cons~.i.nts, the formula (4) can be present-

ed as 

~ (g cm2 s-1) = 4.87 x 108 m (g) (5) 

Note that these formulae are possibly applicable also for 

the description of the rotation of the Ketagalaxy and the ob-

served Universe as a whole. 

B. The second group (n=3) includes stars and planets. The 

angular momentum-mass distribution for these obj~cts is given 

by the formula (3) in the special case n=3 

j =1; ( ~p)Y.3 (6) 

or in the CGS system 

:J ( 9cm 2 s- 1 ) .. 5.31 x 104 m (g) (7) 

A more detailed description of these formulae is given 

in [1,12]. 
The available observational data on the rotation of va­

rious cosmic objects, along with theoretical straight lines, 

are presented in fig. 2. The observational data are in a good 
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enough agreement with theoretical predictions, and in some 

sense fig. 2 represents a generalized Chew-Frautschi plot for 

astronomical objects. Note that theoretical straight lines 

correctly describe both the slope and absolute values o! data 

in a huge interval of masses and angular momen~a. Note that 

there are no fitting parameters in the formulae, and the re­

sult is expressed via fundamental constants only. Prooeeding 

from these facts one may come to the following cosmogonic con­

clus~on [4,7]: the observed cosmic objects have originated as 

a result of the evolution of products of the decay of super­

hadrons with a Regge-like spin. The observed angular momentum 

of celestial bodies and their systems is the result of conser-

vation of superhadron spins. 

Let us . .:make some remarks concerning the dependence of j 

on rn • The obtained dependence for galaxies is in a good ag­

reement with the results of Genkin and Genkina [11], who also 

have obtained the 3/2 dependence for galaxies basing on a 

large amount of statistical material. Other authors are in­

clU:led to believe that the exponent for galaxie~ in the depen-

dence ~-mi is t R 5/3 or 7/4 and even 2·(see refs. 

[11-22] ). The effect of selection at observational data pro­

cessing is sure to play an important role here. 

Regardless of the aboTe fact, the following two circum­

stances show evidence for .our· choice: 

Pirst, unlike &11 other approaches, the hypothesis of 

superhacti::ons predicts not only th~ value of the exponent but 

also the absolute value of the angular momentum of celestial 

bodies in a huge interval of masses and momenta. In addition, 
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in the appropriate formulae (4) and (6), as parameters there 

occur fundamental constants and not arbitrary fitting par~e­
ters used in other semiempirical approaches. 

Second, the indirect but slgnificant proof of the co~­

rectness of our choice of d = 3/2 (for galaxies and their 

systems) and J = 4/3 (for stars and planets) is the fact, 

that basing on the formulae (4) and (6) one may quite natural­

ly obtain the known relations for limiting masses of the Uni­

verse and stars as well as new relations for limiting angular 

momenta expressed via definite combinations of ~lassical and 

quantum fundamental constants. The next section deals with 

these relations. 

4. Angular Momenta of Celestial Bodies and Fundamental 

Constants 

One of the problems that has been for a long time attract~ 

ing the attention of scientists, is the problem of establish­

ing the relation between the physics of micro- and megaworld. 

One of the reasons of causing a special interest to this prob­

lem are the well known numerical coincidences between dif f e­

rent combinations of coSlllological and atomic quantities. These 

relations connect the gravitational' constant, Hubble's . cons-
i 

tant, the velocity of light, the mass and charge of elementary 

particles and Planck's coristant. 

In the ·present section it will be shown, how~ making use 

of the Regge formulae (4) and (6) for angular momenta, one 
I 

may advance in the understanding and interpretation of ~own 

relations, obtain a number o~ new ones and express limiting 
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values of angular momenta of stars and Universe via fundament84 

constants G, c,mpand h (see below, the formulae (10)-(16)). 

Among cosmological relations the Chandrasekhar formula 

for the limiting mass of stars and the analogous formula for 

the mass of the Universe, sometimes termed the· Eddington-Dirac 

formul~ (see e.g. [23,24}), are of special importance. The sim­

plest deduction of these relations is based on the requirement 

of the equalit y of tr.e gravitational energy of the particle-

fermion and its degeneracy energy in the ultrarelativistic li-

mit 
Gmmr= pc 

"(. (8) 

where m and rTlp are the mass of the object and fermion, 

respectively, '(, is the object radiu_s, p is th& Fermi mo­

mentum which should be set equal to p:::: ~ , where d is the 

mean distance between fermions. 

For the spherical (three-dimensional) configuration the 

radius is expressed through the number of nucleons and the 

distance between them as follows: ~=(:::p)~d. Substituting the 

values of ~ and p into (8), we obtain after the reduction 

by d Gmrnp _t 

( ~P)Y3 - nC (9) 

Solving this equation with respect to m , we obtain the 

khown Chandrasekhar expression for the limiting mass of a ty­

pical star (to within the factor of the order of unit):* 

* The more exact expression for the limiting mass obtained by 
Chandra?ekhar by means of the theory of inner structure of 
stars, has the form 

( 
1l£__ ):12 3,10 - 5, 75 

mch == mp &rn~ Jir - µl m0 
where.._& _ is the number of free electrons per nucleon. 
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( "lie )% 
me= mp Gmi 

( 1 p) 

For the plane (two-dimensional) con.figUration the radius is 
m 

expressed through the number of nucleons mp and the mean 

distance d. as follows: "t = (;;;P)l-2 d • Substituting this value 

into (8), we find after similar simple calculations the Ed-

dington-Dirac formula: 

( 
i;e. )2. 

mLL:: mp Gm1 ( 11 ) 

These two deductions may be united if we note.that in the ge-

(m)Vn neral case 7., = mp d , where n=2 and 3 for the plane a_nd three .. 

dimensiona:J,. case, respectively. Substituting this value of 

into (8), we find after elementary calculations: 

n 

( 
t;c ) n:t" 

m =mp Gmi (12) 

From this at n=2 follows the Eddington-Dirac formula, and at 

n=3 the Chandrasekhar formula. 

These relations may be obtained in a principally new way 

using the generalized Regge formula for the angular momentum 

(3). Note that the relation (3) by its nature is quantum-me­

chanical. On the other hand, using the classical constants G 

·and C , one may express the angular momentum in the form * 

~::: Gma 
c 

(13) 

* This follows from dimensional considerations. On the other 
hand, if we put &=c , 't = ~ (the Schwartzschield gravi ta-
tional radius) into eq. .'.J=m1n., we obtain (13). Note also 
that the momentum (13) possesses an extremal property in the 
sense that it is the maximum angular momentum, at which 
Kerr's solution of the Einstein eqs. still makes sense. 
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Equating the quantum and classical relations (3) and (13) 

h ( m )h Yn _ Gm
2 

mp - c ( 14) 

we obtain from the solution of this equation for m the re-
l ( tic ),,". 1 
sul t m =mp G-m~ , which coincides with ( 12). Thus we can 

state .~hat the formula (4) along with (13) results in the ,Ed­

dington-Dirac relation and (6) along with (13) - to the Chand-

rasekhar relation. However, it is now possible to obtain rela-

tions for the limiting angular momenta as well. Substituting 

the Chandrasekhar formula (10) into our formula (6) for stars 

we obtain 

j© =: ~ ( ;~~)2 ( 15) 

Here the limiting value of the star's angular momentum is 

expressed via well known dimensionless combination of fundamen­

tal constants and Planck's constant. The substitution of nume­

rical values of constants gives a quantity of the order 

Je ~ 1050 g cm
2 

s-1, which may be compared with the data on 

rotational momenta from table II. 

In much the same way one may obtain relations for the an­

gular momentum of the Universe, substituting the Eddington for­

mula (11) into our formula (4): 

( 
1; c )a Ju= h Gmi ( 16) 

rhe'results obtained allow an interesting geometrical interpre­

tation. 

On t1fe log J /log m plane (fig.J) the point of intersec-

( 
m )4A Gm2 tion of the straight lines j=~ mp 3 and :J=c has the 

1~ 



following coordinates: the coordinate along the m-axis is'gi­

ven by the Chandrasekhar formula (10), and the coordinate 

along the J-axis by the formula (15) for the limiting angular 

'momentum of star. 

Similarly, the intersection of straight lines J =ti (:;: ) % 
Gm~ f 

and J = C- occurs at the point, whose mass coordinate coincideE\ 

with the mass of the Universe given by the Eddington-Dirac for­

mula (11), and the coordinate along the J-axis by the formula 

(18) that expresses the angular momentum of the Universe via 

fundamental constants. 

Unconsciously there arises a question: isn't the proposed 

approach a fragment of a deeper theory, that radically unifies 

gra-vitation with particle physics ? Regardless of this fact, 

the simplicity and elegance of the ~esults presented in fig.J 

may be considered a weighty proof of the validity of the super­

hadro~ hypothesis. 

The possible angular momentum of the Universe may be ex­

pressed as well via its parameters, the mass mu and the ra-

dius 't.u and classical fUndamental constants G and C by 

means of the so-called generalized dimensional analysis intro­

duced by Huntley. 

Making use of the anisotropy of the problem due to the 

presence of a preferred axis (rotation axis), we ,obtain, bas­

ing on the method proposed in [25]: 

"i _ ,.., -Y.:! V2 2 3/z 
Ju ·- 1.7 mu. c 'tu 

(17) 

or identically: 

20 
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'j = Gm~ ( c
2 

"lu.)3/2 
u c Gmu. ( 18) 

Note that a similar result was obtained in a quite different 

way in [26] just on the basis of the solution of equations of 

general relativity theory with consideration of spin (Einstein~ 

Cartan .. equation~). 

In the formula (18) the quantity in parenthesis, the ra-

tio of the radius qf the Universe to the gravitational radius, 

* may be set equal to unit as a result of Mach's principle: 

Gmu. = 1 
c 2 't,u 

(19) 

From (18) and (19) it follows that the angular momentum of the 

Universe may be presented in two different forms: 

and 

2 
~=Gmu 
vu c 

"1 = GYc 312 V2 
Ju. mu 'lu. 

(20) 

(21) 

As is shown above, equating the relation (4), extrapolated for 

the whole Universe, to the formula (20) 

2 

h ( ~~)% = Gcmu. (22) 

we obtain the Eddington-Dirac formula for the mass of the Uni-

verse: 

(
tic )2 

mu. =mp Gm~ (23) 

2 Gm~m . 
*Mach's.principle results in equality me=~~~- , which im-
plies that the particle mass m owes ita origin to gravita­
tional interaction with the rest part of the Universe. From 
her~, as it is easy to see, follows equality (19). 
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If we equate (4) to (21) 

ii ( ~;)3'~ = Gv2 mft 1~ 
we may easily nbtain the relation between the radius of the 

Universe and the Compton wavelength of a proton 

L hC 
"Lu. =A p Gm~ * (24) 

Thus, the basic parameters of the Universe, the radius, mass 

and angular momentum are proportional, respectively to the 

first, second and third degrees of dimensionless combination 
~c 

Grn2 of fundamental constants: p 

1u =~p ( i~i) 

tic )2. 
mu= mp (c;.m~ 

, tic )3 

Ju. =ti (Gm~ 

(26) 

It is interesting to note that these relations satisfy the con~ 
..., ::lu ' . 

dition ~u= rnuC , that expresses "the Compton wavelength" of 

the Universe via its spin and mass. 

* If we exclude from this equality the radius 'lu. ' by defining'. 
it through the Hubble constant "lu."'C/Ho, we shall come to the 
remarkable cosmological relation for the mass of the elemen-
tary particle: _ ( ii2 Ho \V3 

mp- Ge ! . (25) 
Earlier the relation of this type was deduced ""b~ the method 
of tests and errors" by J.Stewart [27]: me=d..(£.!i!'\Y3 where 

e' i &c I 
me is the electron mass, ol. = iC = 137 is the :J:ine 
structure constant. 
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Table 1 

Jlasses and angular momenta (spins) of clusters 
$ 

of galaxies, spiral gala.xi•• and globul.ar clusters 

Object llass,m (g) 

Clusters of galaxiea 
Local Supercluster 5x1048 

~x1047 
2x1047 
4x1046 
2.4x1046 

A. 1656 (Coma} 
A 2199 
Virgo 
Shakhbazian I 

Spiral Galaxies 
liGC 0224 (•31} 
Our Galax;r 
IGC 3031 (1181) 

5005 
7331 
5055 (•63) 
1832 
1808 
5194 (K51) 
0681 
6574 
1084 
3504 

Globul.ar Cluster~ 
IGC 104(47 !rue) 

362 

6.1sx1044 
3.3ex1044 
2.1sx1044 
1.9e:x1044 
1.86x1044 
1.31:x1044 
1.11x1044 
9.55x1043 
9.54x104J 
7.76x1043 
s.15x1043 
4.97x1043 
2.19x1043 

2.1x1c39 
3.6x1038 

Angular :moaent1111 
J (g cm2 s-1 ) 

Obsernd Coaputed :troa (4) 

6x108l 
0.9x1080 
2.2x107 
2.6x1078 
1.4x1077 

2.36x1075 
1.92x1075 
1.30x1075 
6.s2x1074 
6.12x1074 
2.,1z1G74 
2.e5x1074 
2.11x1074 
2.4Sx1o74 
1.67x1o74 
1.1sx1074 
7.44x1073 
1.61x1073 

1.3x1065 
2.4x10'4 

5.4x1081 
1.2x1080 
1.5x1079 
3.9x1078 
1.ax1078 

3.5sx1075 
3.02x1075 
2.26~1075 
1.J6x1075 
1.24x1075 
7.30x1074 
5.70x1074 
4.54x1074 
4.54x1074 
3.33x1074 
3.5ex1074 
1.11x1014 
4.99x1073 

1.1x106'1 
3.3x1066 

* ' For clusters o:t galaxies and globuJ.ar ol .. ter• the observed 
spin is estimated froa the data en Telocity diaperaion and 
linear size. The data :troa ~3] on cl ... ter• o:t galaxies are 
used. Ks.saps &D.d spins of spiral gal.axiea are taken from [14] 
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Table 2 ' 
!lasses and angular momenta (spins) of st&l"& 

and planets * 

Object Maas m (g) Angular momentum 
J (g cm2 s-1) 

Observed Computed from (.6) 

1lain Sequence 
Stars 

05 7.92x1034 7.07x~o53 1.e1x1051 

BO J.54x1o34 1.46x1053 6.11x1050 

B5 1.2ax1034 3.12x1052 1.60:x105° 

AO 6.44x1033 a. 56x1051 6.36x1049 

A5 4.16x1033 J.01x1051 ·. 3.55x1049 

FO 3.3ax1033 1.21x1051 2.70:x1049 

F5 2.56x1oJ3 2.57x1050 1.s5x1049 

GO 2.1ex1033 2.54x1049 1.50:x1049 

Soliµ- S7&tem 1.99x1o33 J.15x1050 1.JJx1049 

Sun (G2) 1.99x1033 1.63x1o48 1.3Jx1049 

KO 1.54x1o32 < J.65x1048 9.42x1048 

IO 9.31x1o32 < 1.63x1048 4.8Jx1048 

Planets 
Jupiter 1.90:x103° 4.32x1045 1.2sx1045 

Saturn 5.6ax1029 7.6ex1044 2.50:x1044 

Uranus a.12x1028 2.09x1043 2.05x1o43 

lreptune 1.02x1029 2.10:x1043 . 2.5Jx1043 

ED.rth/lloon 5.97x1o27 2.e1x1041 5.75x1o41 

Earth 5.97x1027 5.91x1040 5.75x1o41 

Pluto 6.6 x1026 2.Jx1038 J.05x1o40 

Venus 4.e1x1027 1.ex1038 4.3ax1041 

Jlercur,. J.33x1o26 6.5x1036 1.23x1040 

* Observational data are taken from (15, 16] • The total angu­
lar momentum of satellites in the SJ'&tems of Jupiter, Se.­
turn and Uranus 1• much smaller than the spin momentum of 
the central planet. In the Jupiter s7stem the. total orbital 
~o:ment of satellite is 4.24x1043 g cm2 s-1; , of Saturn~ -
9.Gx1042 g cm2 .-1 and of Urarms - o •. 1x1041 g cm2 s-1• 
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In conclusion of th~. s section, for convenience let us ga­

ther in table III the values of limiting masses and angular 

momenta expresses via fundament al constants. 

Table 3 

Object Mass , m Spin, :J 

-
Universe ( 1ic )2 

mp Gmi i1 ( ~~~)3 

m (-11£_)% 11 (;~iY r Gm 2 
p 

Stars 

fhe structure of these relations points to the fact that there 

is a deep interconnection between quantum-mechanical and mac­

roscopic gravi tational phenomena. 

5. Origin of Cosmic Magnetic Fields 

The problem of the origin and evolution of large-scale 

magnetic fields in the Universe is one of the main problems of 

astrophysi cs [28,29]. Large-scale magne~ic fields play .an im­

portant rol e in the generation of the emission of radio gala­

xies, Seyfert and Markari an galaxi es:, quasars and other non­

the:flllB.l s ources , emitting due t o the magnetic bremsstrahlung 

(synchrotron r adiat ion) mechanism. Cosmic magnetic fields are 

jresponsible f or t he isot ropy of cosmi c rays and, possi bly, for 
I 

the stabil ity of spiral arms of galaxies. 
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Several theories of the origin of galact~c magnetic 

fields have been proposed based on the condensation cosmogonic 

hypothesis, but none of them can be considered satisfactory 

due to difficulties of principle character. 

In the present section, following ref.[6], we discuss the 

hypothesis of the origin of galaxies due to the decay of su­

perhadrons with the Regge spin, which allows to quite natural­

ly reveal the source of the origin of ffi~gnetic fields of ga- . 

lactic scale. As it will be shown below, the configuration and 

value of the galactic magnetic field may be explained by the 

fact that the presently observed magnetic ~ield is the relict 

of the dipole magnetic field of the protogalaxy-superhadron. 

As is known, most astrophysical objects - planets, stars, 

galaxies and intergalactic space - possess magnetic fields. 

The magnitude of the magnetic field strength in various ob­

jects varies in a wide range. For example, the magnetic field 

strength of Earth is o.6 G at poles and o.J G at the equa-

tor. On the surface of white dwarfs there exist fields of the 

strength 106 G, and pulsars possibly possess fields of the 

order 1012 G. The magnetic fields of the majority of the above 

object~ are appr<1Ximated by the point dipole field placed 

nearly in the center of the object with the direction of the 

equivalent dipole axis, as a rule, coinciding (or forming a 

small angle) with the rotation axis of the object. For example, 

the magnetic field of Earth is well described by the point di­

pole field with the magnetic moment .fUe = s.1x1025 G 'cmJ, 

placed in the center of Earth and forming an angle 11.4"0 with 

its· rotation axis. The strength of the galactic interstellar 
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~agnetic field in the vicinity of the Solar system is of the 

order 6x10-6 G, and in the intergalactic space there is, ap­

parently, a field of the strength 10-9 G. In our Galaxy the 

magnetic field appears during· the measurements of the polari­

zation of light of stars, rotation of the polarization plane 

of polarized radiosourGeS and the Zeeman splitting of the line 

X = 21 cm. Proceeding from the observational data on the con­

figuration of magnetic fields of some active galaxies, in par­

ticular, of the exploding galaxy M 82, a hypothesis of the 

existence of magnetic dipoles of galactic scale has been pro­

posed in ref. [Jo]. The structure of magnetic fields of some 

"tailed" radiosources, e.g. JC 129 and NGC 1265, moving in 

clusters of galaxies, also shows evidence for the existence of 

galactic magnetic dipoles. 

Where do these magnetic fields come from ? It is quite 

natural to assume within the framework of the developed ap­

proach, that the presently observed galactic 111agnetic field 

is a remnant of the primeval field of the protogalaxy-super­

hadron in much the same way as the angular momentum of the ga­

laxy. is the relllllant of the superhaaron's spin. Proceeding from 

the correspondence to the classical electrodynamics and quan­

tum theory of particles with a spin, one may assume that there 

is a direct propor~ionality between magnetic and mechanical 

moments of the superhadron with the mass m 

Q" 
}' = me J (27) 

Here Q* is some effective charge. Theoretical calculation of 

•he charge at present seems impossible. However, one may use 
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'indirect considerations for the estimate of the order of the 

magnitude of magnetic moment. Let us assume th~t the effective 

charge for superheavy hadrons is determined, in the main, by 

gravitational effects. Then the dimensior..~l analysis results 

in the value 

Q*=&'m 
(28) 

jwhere G- = 6.67x10-8 cmJ g-1 s-2 is the gravitational cons-
; * tant, and m is the superhadron mass. Making in (27) the 

substitution Q*-JG'm we obtain the known formula [J1]: 
JG . 

JI =-c-:J (JO) 

In the CGS system, when the magnetic moment is measured i n 

)G cmJ, and the angular momentum in g cm2 s-1 , this equality 

may be presented as 

}' (G cmJ) .. 8.6 x 10-15J(g cm2 s-1) (3 1) 

It is known that the direct laboratory experiments with 

rotating bodies of different materials have not coni'irmed this 

relation. The observed magnetization proved to be much less 

than that predicted on the basis of the relation (JO). However, 

iit is not · excluded that while the ordinary atomic-molecular 

* . If we measure the charge in Coulombs and the mass i n grams, 
it will follow from (28) 

Q• (Coulomb) · = 8.6 x 10-14 m (g) (29) 
· For exam~le, for our Galaxy a: = J x 1031 Coulomb , for Sun 
Q"91.7 x 10 9 Coulomb, for Earth Q: = 5 x 1ol4 Coulomb. As is 

known, even electrically, neutral bodies may nevertheless pos­
sess a nonzero effective charge. For example, if t he positive 
charges in the electrically neutral sphere are concentrated 
near the center, and an equal quantity of. nGgative charge s is 
distributed on the surface, the magnetism arising due to the 
sphere rotation will correspond to the nega·;ive effective 
charge. 
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matter does not obey the relation (JO), the macroscopi.c quan­

tities of hadronic (quark) matter, that compose a superhadron, 

may possess properties needed to fulfil the relation (JO). 

Note that the magnitude of the charge JG'rn possesses an 

~xtreme property in the sense that it plays a special role in 

Einstein's gravitation theory, being the maximu.~ allowed 

charge of the black hole in the Kerr-Newman metric, since the 

mass m , the spin J and the charge a of the black hole 

should satisfy the condition 

Qz Gm2 + Jzcz ~ Gzm4 (32) 

Here is another indirect foundation for the relation (JO). In 

accord with the classical electrodynamics, the magnetized 

sphere of the radius "{, with the dipole moment .}' possesses 

magnetic energy of the order .}'~~3 • The kinetic energy of 

the rotation of the same sphere, by order of magnitude is 

equal to ~2/mi 2 
, where m is the mass, and ~ is the an­

gular momentum of ~he magnetized sphere. As is easy to see, 

the magnetic energy is equal to the kinetic energy of rotation 

provided JI = ~ J • For the black hole, whose radius is 
, Gm 

equal to the gravitational one, "l:: ca- , whence the formula 

(JO) follows. 

It .has long been noticed that the relation (JO) is ful­

filled for some as~rophysical objects (for example, for Earth, 

Jupiter, Sun and some stars). Below, in table 4, the observed 

values of dipole magnetic moments of planets are compared with 

predictions of (JO). 
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Table 4. Spins and Magnetic Moments of Planet~ * 

Planet 

Mercury 

Earth 

Jupiter 

Saturn 

Spin 
2 • 

(e; cm s- 1
) 

6.5x1036 

5.9x1040 

4.3x1045 

7.7x1044 

Magnetic moment (G cm3) 

Observed Theoretical 

2.4x10
22 5.6x10

22 

a.1x1025 5.1x10
26 

1.6x1030 3.7x1031 

2.2x1029 6.6x1030 

It is seen from table 4 that the proportionality betweer. 

the magnetic moment and the spin of planets is approximately 

satisfied, but the proportionality constant is a little smal-

ler than the quentity ~ = 8.6x10-
1

5 CGS. 

In the case of galaxies the observational data on the mag+ 

nitude and configUration of magnetic fields are unfortunately 

too scarce to draw up a table simila~ to table 4. For our Ga-

laxy, whose spin is Jc;= 2x1075 g cm
2 

s-
1

, according to 

.(JO). we obtain the following value· for the dipole magnetic 

moment: JJ: = 1.1x1061 G cm3 which for the strength of the 
G . 22 . 

field near the Solar system ( ~0 ~2.7x10 cm) results 

in the ' value H=JJG/'t!%10-6 G that agrees•vrith the observed 

value of the field. 
Making use of the dimensional analysis one can estimate 

the magnitude of the possible high multipole moments of the 

protogalaxy-superhadron. The dimensions of the K-th electric 

c tKl and magnetic }I (i<l mul tiploe mo-.ent• are 

'¥ .. Ob•erY&tional data are t&Jcen frea ref. 1)1}.. 

[ c:<i<>J = QLt< 

[~ (K)J =JU LK-1 
(33) 

where L is the dimension of length, G - of charge and JA - 1 

of magnetic dipole momentum }' = [J-lc1J] • In virtue of the law 

ot the co11.11ervation of parit7, the elemental7 particle may.posf­

seaa even electrical ( K • 0,2 ,4, ••• ) and odd magnetic ( K • 1, 1 

3,5, ••• ) multipole momenta. 

B7 means of the dimensional anal7sia we obtain the f ollewt-

ing formula tor magnetic and electric multipole momenta 

.f-fK) } _ ,.-;:;'G ( ::1 )t< K • 1,J,5, ••• 
(K) -../ l.;r m - . C. me K • 0,2,4, ••• 

(34) 

PrOlll here the generalization of the formula (JO) follows tor 

magnetic multipoles: 
(K) JG ~) K-1 

.)A = cJ (me K • 1,3,51••• (35) 

Let us estimate, as an example, the possible octupole (K•3) 

magnetic moment for our Galaxy: 

<3) JG :J3G 

~c; = rn~ c3 
~ 10102 G cm.5 (36) 

It is •a87 to see that the octupole moment gives a va­

nishingly small contribution in the vicinit7 of the Solar 

ayah• 
co1<m) (3) 

H = Jvlc:, "t~ ~10-11 G (37) 

and, thus, one may neglect it with respect to the contribution 

ot dipole. However, the contribution of the octupole may be 

compared with that of the dipole at distances of the order 

"to~ K pc • In immediate proximit7 to the galaxy nucleus the 
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field should haTe a fairly complex structure determined by the 

contribution of higher mul.tipole moments. 

In active galaxies the structure of magnetic field 1111!-Y 

be studied by measuring the polarization of nonthermal. radio 

emission. Thus has been reTealed, for example, the dipole 

structure of the magnetic field of the giant elliptic galaxy 

IG-0 1265 with a •radiotail" of the length of the order of one 

light year, which is, apparently, the result of the ejection 

of matter, from the actiTe nucleus of the galax;r, interacting 

with the intergalactic medium in the cluster through which the 

galaxy moTes at a Telocity of the order 2000 km s-1. 

In ordina.I7 nonactive galaxies the basic method of re­

vealing the magnetic field structure consists in the measure­

ment of the star light polarization. This method was used to 

investigate, along with our Galaxy, the magnetic fields of lla­

gellanic Clouds. 

It has been found that lllC and SllC are immersed in a 

co~on large-scale "Pamu.gellanic" magnetic field. The origin 

of this field is apparently COilllected with the protosystem, 

from which,. as a result of a process of explosive character, 

LllC and SJIC ban originated. 

It is known that a dipole type magne~ic field has been 

observed around the superassociation 30 Doradus, which appa­

rently plays the role of the galactic nucleus. This magnetic 

field j,s surely of a primary character, since no known dynamo­

meohanism is able to generate the observed large-scale field. 

lg into account the mechanism of the origin of magnetism 

>maic objects due to the rotation, we have proposed in 

'=I~ 

ref.[6] to try to find the rotation of 30 Doradus. In a recent 

paper [33] the authors reported the discoTery of indepen4ent 

rotation of a supercluster, or otherwise, a giant B II region 

in the galaxy IG-0 2814. 

In conclusion of this section note that unlike the angu­

lar momentum, which is conserved in the process of evolution, 

the magnetic aoaent of the decaying particle is conaerved not 

completely. BoweTer, due to high conductivity and considerabie 

self-induction of the evolution products, the original magnetit 

field attenuates very slowly, and the relaxation time (of the 

order 1o3° years) considerably surpasses the age of the Galaxyt 

Thus, during the lifetime of the Ge.lax;r comparatively small 

chat1888 may occur in its magnetic field connected with the mo­

tions of the ionized interstellar matter. 

Therefore, one may, in some sense, speak of the quaaicon­

sertation of the superhadron dipole magnetic moment in the 

p:rooesa of eTolution of its decay products. In fig.4 the pos­

sible picture of the origin of the topology of magnetic field 

of a typical spiral galax;r is 8h'!wn• 

· A aon detailed elaboration of the problem of the origin 

of collllic magnetic fields will probably become possib~e after 

the construction of a ~ied theory of gravitation, electro­

magnetism and strong interactions. 

6. Expanding and Rotating Universe 

G.Gaaow•s hot Big Bat18 hypothesis, which is the concreti­

zation of Lemaitre's •Primeval atom• hypothesis, has served as 

a basis for the construction of a cosmological model - the ex-
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panding Universe - resting on a number of observational con­

firmations. However, there are observational facts, which 

give rise to well-founded doubts about the validity of some 

Big Bang concepts in its present-day form.ulation 'and indicate 

the necessity in its substantial modification. The establish­

ed situation is characterized by S.Weinberg, one of the ar­

dent popularizers of the Big Bang model (34] : "I can't get 

rid of the feeling of unreality when writing of the first 

three .minutes as if we really know what we are spealcing about"~ 

Consider the basic arguments that testify to and against 

the Big Bang model. As a proof of its validity the supporters 

of the Big Bang model usually refer to the following ~o fact~: 

A • All the known methods of definition of the age of the 

oldest stars and globular clusters agree with the age of the 

Universe, which, according to relativistic cosmological mo­

dels, in the order of its magnitude is equ8.l. to the inverse 
- 1 10 . 

value of Hubble's constant: H
0 
= 2x1 O years (see e.g. 

ref. [35] ). 

B. The recent discovery of the background radio radia­

tion w1 th T ~ 2. 1° K, earlier predicted in the hot Big Bang 

model, is considered as another striking demonstration· of the 

validity of the model. It should be however noted that more 

detailed spectral inve.stigations are needed before making con­

clusions on the relation of the observed submillimeter back­

ground to the considered model. Besides, the variation of the 

value of T""' 2. 7° K for ten times, both increase or decrease, 

practically does not affect the amount of primeval helium [36].. 

Thus, there arises a quite legitimate question: is the predict!-
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ed 30% abundance ot heliWR not an amazing but accidental co­

incidence ? 

Along with this there are two serious arguments against 

the Big Bang model, at leas~ in its orthodox formulation: 

1. The Big Bang cosm~logr does not explain the origin of 

the Universe struct'lll'e composed of galaxies and their clus­

ters. There is no natural ~xplanation of the mechanism of 

transition from the initial homogeneous state to the actually 
' . 

observed inhOlllogeneously distributed objects (37,38]. Kost 

probably the Universe has already possessed a lumpy structure 

at a relatively early stage of evolution and has not been an 

isotropic and homogeneous g:i:Uel te:rmed as "ylem" in the Big 

Bang hypothesis [39]. 

2. The problea of the rotation of galaxies, their clus­

ters and superclusters remains unsolved in the framework of 

the Big Bang hypothesis. At the same time the observed rota­

tion of cosmic bodies coBlllologically is as important as the 

background radio radiation. The discovery of the rotation of 

the Universe as a whole would have been the most serious argu­

ment against the present for11ulation of the Big Bang hypothe-

sis.· 

In the present section we consider the problem of the 

possible r~tation of astronomical Universe as a whole and dis­

cuss the quantitative prediction for its angular momentum. 

According to eq. (4), extrapolated for the whole Uni­

verse, its angular momentum is 

::Ju = h ( ~;)3/e (38) 
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Substituting the presently accepted value of the mass of the 

observed Universe rnu~1056 g into (38), we obtain [5] (see 

also [40]) 

JI..(, ... 101201; * (39) 

or, a little more exact [7]: 

Ju. ~ 5 x 1092 g cm2 s-1 (40) 

Note that the extrapolation of the relation of the form 

:J-m2 considered in [1s-20J will give Ju.""10~7 g cm2 s-1 , 

which is five ord~'·s higher than our value (40), and exceeds 

even the constraint imposed by the performed below classical 

consideration, which is unacceptable (see below). 

Basing on the obtained prediction (40) for the rotational 

momentum of the Universe, let us estimate its angular veloci­

ty. If in the relation 

Ju.""ffil..(,Wu.'t~ (41) 

we take "t,f'1.86 x 1028 cm, ml4.::::1056 g, and use the value 

of (40) for 'JI..(, we obtain the .following estimate for the 

angular velocity of the Universe: 

(i) u. ~ 1.6 x 10-20 rad s-1 (42) 

or 
5 x 10-13 rad year-1 

Wu. ~ (43) 

If we take the age of the Universe equal to 2x1o10 years, the 

angular velocity of rotation in this unit of measurement of 

* If we substitute this quantity for ~~ and the value 
80 given by the Eddington number mu .. 10 mp into the expres-

sion for "the Compton wavelength of the Universe" 1.,=:lu/mua 
we obtain the value ~u expressed via the Compton wave­
l~nsill....P!....l>roto~ ~.,~1o't0__.i~c.,!'_dis~u~sion of formula (~62). 
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time is 
Wu. ~ 10-2 rad (age of the Universe)-1 (44) 

i.e. for all its lifetime the Universe has managed to do a re­

volution of 10-2 rad. ~he time .for one coaplete revolution 
2.il/ 

Tu.== r.)u C45) 

is 1013 years, which is approximately J orders greater than 

the age of the Universe, a huge time interTal even in cosmolo­

gical scale. 

Bote that in recent paper [41] the author has presented 

observational data suggesting the possible rotation of the 

Universe (see, however, ref. [42]). They are based on the study 

of the geometric shape of magnetic fields in radio galaxies, 

and the obtained value of the angular veloci t;r Wu. <=:> 

~10-1 3 rad year-1 does not contradict our prediction (43). 

Of certain interest is the estimate of the maximum pos­

sible valocit;r of rotation of the Universe on the basis of 

classical mechanics laws. There are, at least, three indepen­

dent estimation methods leading to the same result: 

1. It follows from the Newton theory, that the rotating 

Universe not to be disrupted, the condition 

2 Gm 
Wmax "l ~ 't 2 {46) 

should be fulfilled, which implies that the centrifugal acce­

leration should be smaller than the gravitational one. Prom 

this follows a constraint on the maximum angular velooity of 

tha Universe: 

lt) max~ 1 x 1 o-18 rad s-1 (47) 
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2. The second independent constraint tollows trom the con· 

sideration ot Hubble's relation 1" =Ho "l with the condition 

tJ'4 C , dictated by the special theory ot relativity. Bence 

c 
Wma.x ~ 1.u. ~Ho (48) 

For the presentl.y accepted value ot f-io• 50 km s-1 Kps-1 • 

1.6 x 1018 s-1 we obtain the constraint 

Wmax ~ 1.6 x 10-18 rad s-1 (49) 

3. !rhe third method is bas~d on the \Ule of the classical fer, 

mula (]'7) for the angular momentwa of the Universe, which re­

sults in the estimate Ju~ 8.84 x 1094 g cm.2 s-1• The use of 

this value of the momentum results 1n the Talue 

'·' / 2 -18 -1 LU met>< ~ • 5 x 10 rad s (50) 

All three cl.assical constraints on the maximum possible 

angular Telocity ot the Universe are in a good agree111ent with 

each other and are two orders ot magnitude greater than the 

value Wu • 1.6 x 10-20 rad s-1 presented in (42) and obtain4 

ed due to the use of the value Ju,• 5 x 1092 g ca2 s-1 t~•t 

results trom· the formula (38) which is quantum-mechanical in 

its nature. 

In so111e sense this implies that the Universe rotates slow~ 

ly. Mach's principle, forbidding the rotation ot the Univerae, 

is violated but not in a maximum possible way. 

Hot.e also that the predicted velocity of rotation (42) 

does not contradict the constraint imposed by the search tor 

the quadrupole anisotropy ot the microwave background [43J. 
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7. Conc·lusion 

The proposed approach allows one, 1n a selt-consistent 

manner, to theoretically obtain reasonable values tor rotationJ 

al momenta ot cosmic objects, beginning with planets and end­

ing with the astronomical UniTerse as a whole, with an extre­

mely wide 11188S 1nterTal, corresponding to 30 orders of magni­

tude (trom 1026 g for planets to 1056 g tor the Univerae), 

being oTerlapped. 'fhe appropriate interval for angular momen-

1 tR overlaps 56 orders of magnitude (from 1oJ6 to 1092 g ca2s-1]. 

I~ should be emphasized that this is achieTed without any ar­

bitrary parameters, using the formulae containing aa parame­

ters the fundamental constant . of nature only. 

The basic difterence between the approach based on the 

s11perhadron hypothesis, and other cosmological theories ie thaU 

our approach includes quite naturally the ~uantum-mechanical 

parameters ti and mp along with the classical parameters G 

and c • Apparently, this condition should necessarily be sa­

tisfied in any future more fundamental theory ot the origin of 

celestial bodies. It is quite possible that this future theory 

will be a substantiall.y quantum theory, unifying strong inter­

actions with el.ectromagnetism and gravitatLon. In our opinion, 

one should understand Ambartsumian's well known statement 

about the need of new physics tor a more detaile1 explanation 

of the origin and evolution of cosmic objects just in this 

sense. 

The arguments presented here and in [4-8] make probable 

the possibility ot the co8Jllic objects origin due to the decay 

of macroscopic quantum bodies such ae superhadrons. The forma-
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tion of galaxies trcm the viewpoint of cosmological hadronic 

fireball was considered by R.F.Sistero [44]. In ref. [45], bas• 

ing on other arguments, the author has discussed the possibi­

lity of the fact that sometime in the past the Universe has 

had an extremely anisotropic planar configuration, which is in 

agreement with our deduction. 

It is easy to see that our approach has some common f ea­

tures both with the Big Bang model and the hierarchical cosmo­

logical model advocated by G.de Vaucouleurs [37,38]. 

At any rate, ,any further development of the considered 

approach will help to shed light on this outstanding problem: 

has the astronomical Universe really originated due to the de­

cay and fragptentation of one superheavy hadron with pancake 

shape ? Or, in other words, isn't the observed Universe with 

all the diversity of its structural parts - galaxies, stars, 

planets and diffuse matter - a relict of one "Primeval hadron" 

with the pancake shape, mass 1080mp and spin 10120 11 ? 
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Figure Captions 

Fig. 1 Chew-Frautschi plots for mesons and baryons. 

a) Mesonic Regge trajectory 

b) Bu~leonic and .li-Regge trajectories. 

Fig • . 2 The angular momentum-mass distribution for cosmic ob­

j ects. Straight lines correspond to the Regge-like re­

lations (4) and (6): 

t1 = ii ( ;;;P )413 • 5.31 x 104 m 4/3 

~=ti ( ~Pfz • 4.a1x10ern3/2 

Observational data are taken from (4,7,13-16]. 

Fig. 3 Three straight lines are drawn on the log:J /logm 

plane 
Gm 2 

I. -c-

'J :; ~ ti(~p)41.3 II. 

1i(~p)% III. 

The intersection point of I and II has the coordinates 

{ ( t.c )* 
mp Gm~ , h (;~p/} 

which corresponds to the limiting values of mass and 

angular momentum of stars. The intersection point of I 

and llI has the coordinates 

" {mp (;~pt , ti ( ~iY } 
corresponding to the mass and angular momentum of th" 
UJ'!iv~rse. 
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Fig. 4 On the origin of the structure of the magnetic field 

of spiral galaxies. 

a) Dipole magnetic field of superhadron-protogalaxy. 

b) The matter ejected due to the superhadron decay, 

carries with it the magnetic lines of force of the 

magnetic dipole, that are stretched out along the spi­

ral arms. As a result, there arises a deformed dipole 

magnetic field of typical spiral galaxy. 
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P.M.MYP.A,UHH 

IIEPB:wiHilli .A,lU'OH: TIPOY!CXOJ!l;IUIDIB BPAll.lERlliI 

Y! MAIIDITHHX IIo.Jilll: BO :OCEJIEHHOLl 

(Ha aHrmtii:cKOM si:s1me, rrepeBO,n; JI.H.Ear,D;acapRHa) 

Ep_eBa.HCK!tii: qmr3.K'Iecrutii RHCTHTYT 

Pe,D;aKTOp JI.Il.MyKruIH 

Tex.pe,D;aKTop A.C.A6paMRH 

i\'uro.s 541 m- 04106 Tupa.lK 299 

llperrpRHT ~Y! <Pop.iaT H3,IJ;aHHR 60x84/16 

,ll>.il.llKcaHO K rre'IaTH 22/llJ-84r. 3,0 Y1!·-H3Jt,Jl, U. 45 K. 

Y!s,n;aHo Or.D;eJIOM HaY'Il!O~eXHH'!ecxoli HHClJopM3.UIIll 

naHcxoro tPR3H'IecKoro HHCTHTYTa, EpeBaH 36, MapR.apirna 2 


