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ON THE ROTATION OF ASTRONOMICAL UNIVERSE 

In a recent letter to "Natureu P .Birch [1] claimed that 

Universe is rotating with an ail.gular 

,Q-13rad yr-1• This conelUsion is in 
velocity 

an approximate agreement 

with our theoretical prediction for the angular momentum of 

the Universe JU. = ~ ( :u. \?~fa which in Plank's constant units 

P. ) 120j; 
reads as "Large number" :Ju. ':X 10 , or in CGS units 

Ju ~ 5 x 1092g cm2 s-1• This coincidence can be considered as 

an observational support for our approach~ which explains ro­

tation ot cosmic objects by Regge-like connection between an­

gular momenta and masses in a manuer knovn1 from el~m~ntary 

particle (hadron) physics~ 
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In 1958 V .A.Ambartsumian [2] formulated his ideas on the 

fundamental role of very condensed prestellar Matter in the 
origin and evolution of cosmic objects. 

Several years ago the present author D-61 proposed, that 

Ambartsumian's primeval matter has a hadronic nature. It turne 
out that many basic properties of astronomical objects, such ~~ 
anguJ.ar momentum, magnetic fields etc .. can be understood in 

this way not only qualitativley, but in some cases they can be 
calculated theoretically by means of several fundamental cons­
tants. 

The starting point of our approach is the basic Regge-like 
relation between angular momentum J and mass 17'1 for a heavy 

hadron proposed in ref. (3] 

( tn )1+ ''" ::J~t,-
lnp ( 1 ) 

where 11 = 1.06~1<J27g cm2 s-1 is Plank's constant; rnp= 

1.67 x 1o-24g is the proton mass, and the parameter n = 1 ,2,3 

describes the spatial .shape of particle ( n. = 1 corresponds tc­

one-dimensional or string-like particles; h. "' 2 to two-dimen­

sional or disk-like particles and 11.. = 3 to spherical ones). 



The usual hatlrons and hadronic resonances, known .from ele-

mentary particle physics, correspond to the case n... = and 

lie on the straight line Regge trajectory on the famous Chew­

Frautschi [7] plot. This is a basic fact in our understanding 

of hadronic or strong intc1'actions and it confirms the deep in­

terconnection b8tween the o.ngu.lar momentum and the mass of an 

eleuentary particle. 

The o.nalysis of observational data on. the rotation and 

musses of a.otronomical objects demor.lstrated that eq. (1) in the 

disk-like case n = 2 

(2) 

U.escri'ocis well ~nough the galaxies, their clusters and. super­

clusters 'and, p~ihaps," the Uet'agaia..":Y or observable Universe 

o.s o. whole. 

' In the cuse n 3 (spherical sUpeiparticles) 

J = t, ( :}'3 (J) 

~;he G.;1gula::..; momenta of atars and plnn'ets ure described by lllea.J1<' 

oi the oru;Je fundru:nental constanto. 

Curr~ntly rivuil€l.ble obserVat:ional d8.t'a on the· rotation of 

\lii'1'Cl~ent cosniic objects '(excluding aat.eroids) are' pl:€sented 

in the 'figure. 

The theoretical relations· arc conf'irm:ed' reV:sonably well by 

observatiori.e.l data, and in a cert'8.in sense, figure represents 

the genc:::·alizcd Chew-l•'rautschi plot for astronomical objects. 

l;ote that· theo,;:etical straight lines in this log/log plot des-

cribP in a right murmer not onlv the slope, but also the abso-

4 



~ute values in a very large interval of masses and spins. The 
cosmogonic deductions from these i'ucts for the origin of as·tro~ 
nomical objects are considered in detail in refs. (3-.6]. In this 
paper we shall consider mainly the problems related to the pos­
sible rotation of the Universe as a whole in connection wit!1 a 
recent paper (1] • Substituting in eq. (2) the currently accepted 
mass of the observable Universe mt.c. ~ 1056 ~ we obtain [4] 

120 :J.,-::::10 t, 

Jr, a little more corr~ctly[6 ] 

To calculate the angular velocity of the Universe we use 
this number for :Ju together with the relation:Ju-=:::'tnu.{,)l4'Z.:. 
This implies the following order-by-magnitude estimate 
Wq, ~ 1~6x1o-20rad s-1 , if we accept 'l.u. ':::::: 1.86X 1028 em. 

The agreement with the value 1o-13rad yr-1 = 0.3 x 1o-20rad s- 1 , 
quoted in ref. 1 is reasonable good *. This coincidence rep­
resents, in our opinion, some evidence for the validity of our 
cosmo gonic picture, which proceeds from disk-like "Primeval 
b.adronu [61 with the mass rnu. ~ 1056 g and spin J u. -=::::::: 

5 JC. 1092g cm2 s-1• The conserved spin of this proto-Unive~·:c.e 
now manifests as tUJ. angular rnomentum 'of the •·;hole astronm .i.cnl 
Universe. 

The constraints on the maximwn universal· angular velocity 

* Note that the extrapolation of 1"'"' rn~ relation from re.f.3. (s,9] 
gives Jl.t. ~ 1o97g cm2 s-1 , which is large1 than even.the 
classical constraint n1,~ws. 
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can be obtained at least in two simple ways. 

First, from Newtonian theory the gravitational accelera­

tion must ·be larger than the maximum centrifugal one, for a 

().m • 
rotating Universe not to be disrupted: 't2: ~CJ ... ~u where G is 

Newton's gravi tationa.l constant. This implies that 

::;econd independent constraint follows from the, combination 

of Hubble's law 1)'= HoL. with a special relativity condition 

1] < C • It then follows, that Wu.. £ ~u. :. Ho. For the pre­

sently aocpeted value H0 = 50 km s-1 Mpo-1 = 1.6 10-18 s-1 

it follows that Wu. ~ 1.6 x 10-18rad s-1• But these constraints 

are by two orders of magnitude larger than that predicted by 

the present autho·r from 11 Primeval hadron" hypothe~is [4, 6 ] and 

the observed value claimed by P.Birch l.1]. In some sense this 

• 
implies that the Universe rotates slowly • The Mach principle 

is violated but not in the maximum allowed way. 

Let us note for completeness, that there iS a third method 

for obtaining a constraint on the angular momentum of the Uni­

verse in the frame of classified relativistic physics. Using 

generaliz:ed dimensional analysis with different- units of length 

which take acco\Ult of the anisotropY, of the problem due to the 

rotation, we obtain*~ (see refs .• [4,61 for detail): 

The observed rotation is close to the microwave background 

limit l10]. An attempt is undertaken to explain this fact from 

a different viewpoint L11]. 

"'*rt is interesting to note that the same relation follm'ls from 

the solution of Eistein-Cartan equation for gravitational 

theory with a spin (121. It seems that the Einstein-Cartan gra­

vitational theory is more appropriate for describing rotation 

than general relativity. 



- Gm~ (7.u.c•)3/•88'·1o"' •s-•(4) = --c-- c;;;;:_- ~ . "' x ~em 

This constraint too is by two orders of magnitude larger than 
our predicted number 5 x 1092g cm2 s-1• 

Our approach gains more theoretical support from the fol­
lowine derivation of the well 'known Eddington-Dirac [13] and 
Chandrasekhar'sV 4J relations for limiting masses throu&h fun­
damental constants G ,C, 11, mp• Consider the so-ce.lled w..aximal 

Grn 2 Kerr Ol' gravitational 8...'1gular momentum J = C and eqt:.ate 
c;.,• ( "' )'/• as--=~ - and c mp 

it to the relations (2) and (3) c;..,• _ ( m )41> -- - t. - • Solving thece c. ""' 
siople equo.tior..s for the masses 

we obtain [:J• 4] 

"'" = mp (G~~ J a 
in the first cace 

rn 0 ~ mp (;~ap)'/• in the second one [6 , 15). 

Substituting the Eddington-Dira<: relatio~ in our equa·tion 
(2), we obtain the angular momentum of the astronomical 
verse by means of fundamental constants[4 •6] 

j : t, (.!s \"' 
U. (;.m~ ) 

In the same way, substituting Chandrasekhar's 
mass in our equation (3) we obtain[6] 

These results are listed in table. 
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Table 

The masses u.nd spins of astronomical objects expressed as 

a combination of. fu.nd5Ul\ental constants 

object mass 1 m. spin ,J 

m ( !;c )"' 

<. 

p Gma (a. 1i( ~) (c 

Star p G-m~ 

C'" t (b (d 

Universe rnp &,• t>(!~.J p 

a) ref. l_14} !l) ref. ~3] c) ref. [.6] d) ref. [4] 

From tabJ e we see that our· approach incorporates, in a 

natura.1 way, f'undB.Illental quantum-mechanical parameters 1i and 

rnp along with the classical parameters G and C .. Perhaps, 

the relations obtained here end the proposed explanation for 

the ?rigin of the rotation in cosmic scale reflect some deep­

rooted connection between particle physics and gravitation .. 

And in some sense, all this looks like a fragment of a more 

complete future physical theory unifying strong interactions 

with gravitation in a new and radical way. 

Ourrent standt.\rd theories on the origin of celestial sys­

tems rotation are unsatisfactory because they do not give any 

numerical predictions, i.e. are entirely £O~t_h2c~ 
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On the. othar hand, ·the e..rguments presented here and in 
' 

refs. [3-6] made plausible th~ possibility for the origin of 
cosmic objects from the deco.y of macroscopic quantum bodies, 
sUch as superhcavy hadrons~ A.nd, if' this is true, the present 
approach can yield some insight into the· outstanding problem: ' 
has the astronomical Universe really started from a superheavy 
hadron ? Or, in other words, is the observable Universe a 
remnant of the "Primeval fia·aron" ·with a J1".aSs 1o80m and spin p 

I am grateful to Acac.lemician V .. A~Ambartsumio.n for stimu-
lating discussions. 
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Theangular momentum :::J of astronomical objects veJ"-

sus their masses m The data taken. from ref's. [3,6] 

lie in this log/log plot on two straight lines defined 

by Regge-like r~~ations: 

::J=t.(::;.)•i•: s.~1•104 m 41"' 

for planets and stars; 

J = t.( ~p)'/a: 4,87 • 10
8 

rn'/; 

for galaxies, their clusters and superclusters and 

perhaps for the observable Universe as a whole. 
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