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ON THE ROTATION OF ASTRONOMICAL UNIVERSE

in a recent letter to "Nature" P.Birch D] claimed that

Universe is rotating with an angular velocity Wu o

1

10~ raq yro.

Thia conelusion is in an spproximate agreement

with our theoretical prediction for the esngular momentwm of
o m,\2 '

the Universe Ju =% ( =

P
reads as "Large number” Uu‘h‘ 10“20‘ﬁ , or in CGS units

2 .
which in Plank's conatant units

ju ~ 5 X 1092g cm2 5'1. This coincidence can be considered as
an observationa.l suppoi‘t ror‘ our approach, which explains ro-
tation of cosmic objects by Regge~like connection beiween an-
gulsr momenta and masses in a manuer known from elgmentary -

particle (hadren) phyelcs.
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In 1958 V.A.Ambartsumian (2] formulated his ideas on the
fundasmental role of very condensed prestellar mé.tter in the
origin and evolution of cosmic objects.

Several years ago the present authorp"s:\ proposed, that
Ambartsumian's primeval matter has a hadronic nature. It turns
out that many basic properiies of astronomical objecta, such an
angular momentum, magnetic fields ete. can be understood in
this way not only qualitativley. but In some cases they can be
calculated theoretically by means ofﬁever&l fundamental cons-
tants. '

The starting point of our approasch is the basic Regge-like
relation between anguler momentum J and mass m for a heavy

hadron proposed in ref. [3]
l
3=h(§‘l)h I o
P
viaere H = 1.06!10“273 em® 871 is Plank's constent; mp =
1.67 x10'24g is tﬁe proton mass, é.nd the parameter N = %,2,3
describes the spatial shape of particle (M = 1 corresponds %c

one-dimensional or string-like particles;h = 2 to two-dimen—
sional or disk-like particles and 1 = 3 to spherical ones).
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The usual hadrons and hadronic resfomances, known from ele-
mentary particle physics, corregpond to the case . = 1 and
lic on the straight line Regge trajectory on the famous Chew-
Frautschi[?] plot. This is a basic fact in our understanding
ol hadfonic or mtrong interactions and it confirms. the deep in
terconnection petween the angulaxr momentum &ﬁd the mass of an
elementarj particle. ' ) ‘

The anslysis of observational daté on_thé'rotafion and
nasses of astronomicel objects demcﬂstrated.thgt'eq.(1) in the
gigk-like case N = 2 ' B

---3:..*1-{’1')3[2" o (2)
mp
descrives well éﬁough the'éalaxies, théir cluéters and'super—
clusters and, péfhaﬁs; the Me{agaiax& or observable ﬁniversé
as o wholes

S i Lo L » :
In the cage n = 3 (spherlcal'superparvlcles)

: S uﬁbh . , .

T=t (_*:_‘;) S (3)
the angulsr momenta of otars and planeté uré described by meanc
of the sane Tundamental constants.

Currently available observational data on tﬂe"rbtatiqn 5f
Qifferent cosiic cbjects (excluding astéroidé)'aré“preseﬂfed
in the 'figure. Pl '

The theordtical relations arc confirmed resgonadly well by
ohservational dsta, and in a certhih‘sense,'figdre represents
the gencrwalized Chew-Frautschi plot for astronomical objects.
Yote thet theoretical straight lines in this log/;og plot des-

eribe in a right monner not onlv the slope, but alse the abso~
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Lute values in g very large intervsal of masses and gpins. The

cosmogonic deductions from these facts for the origin of astro-
nomical objects are considered in detail in rels. [3-—6]. In this
paper we shall consider mainly the problems related %o the pos-
sible rotation of the Universe as a whole in comnection with o
recent papeyr [1] » Subgtituting in eq.(2) the currently accepied

wass of the observable Universe M, o 1056% we obtain[4]

1o
Ty > 10"
(6]
i, a little more correctly

2

Tu=5210% g ol 7

To caleulate the sngular velocity of the Universe we use
this number for Ju together with the relstion Juzm, ezl
This implies the following order-by-megniiude estimate
Wy =~ 1,6x 10"209q 8_1, if we accept T, = 1.86% 1028 G,
The agreement with the value 107 ’rad yr™'! = 0.3 x 10"%%ag =1,
quoted in ref. 1 is reasonable good f. This coincidence rep-
resents, in our opinion, some evidence for the validity of our
cosmogonic piciure, which proceeds from disk-like "Primeval
hedron® B} with the mass My, =~ 10%% ¢ wna spin NS
5x 1092g cm2 3_1. The conserved spin of this broto~Universce
now manifests a3 an angular momentum ‘6f the whole astronocr.ical

Universe.

The conatrainis on the maximum wiiversal angular velocity

* Note that the extrapolation of J~m" relation from refs. [8,9]

gives J, =~ 1097:3; em?® 5"1, which is large: than evén_the
classical constraint o117 wg,



con be obtained at least in two simple ways.

First, from Fewtonisan theory the gravitational accelera-
tion. muat -be larger than the_maximum centrifugal one, for a
rotating Universe not to be disrupted: G—,{z-“ ?.‘..G):_Zu where (G is
Hewton's gravitational constant. This impl£;s that

Wy =  1r10%a 57N

second independent congtraint follows from the, combination
of Hubble's lew 1?=140'Z with a special reiativity condition
< C - It then follows, that w, s —.%-u =H, . For the pre-
sently accpeted value Hg = 50 Im &=V 1pe™! = 1.5 10718 g1
it rollows that Wy € 1.6 x107'%rad &', But these constraints
are by two orders of maghitude lexrger than that predicted by
the prasent author from "Primeval hadron" hypotheéis[ﬁ’el and
the observed value claimed by ?.Birch[ﬁ]. In some sense this
implies that the Universs rotates slowly *; The Mach principle
ig violated but not in the maximum allowed wey.

Let us nofe for completeness, that there is a third method
for obtaining a constraint on the anguler momentum of the Uni-
verge in the frame of clagsified relativistic physics. Using
generalized dimengsionsl analysis with different units of length
which toke account of the anisotropk of the problemdue to the

rotation, we obtain *f {see refa.[4,6] for detail):

® The observed rotation is close to the microwave background
limit[JO]. An sttempt is undertaken to explain this fact from
a different viewpoini .

**ri is interesting to note that the ssme relation follows from
the solution of EFistein-Carten equation for gravitational
theory with a spin 12 . It geems that the Einstein-Cartan gra-

vitational theory is more appropriate for describing rotation
then general relativity.



Ju:‘\/ My, C,G""La = G:‘i ('éuh?j )alg.ﬁ'&s#xfogl‘gc:mag' (4}
This constraint too is by two oxrders of magnitude larger {than
our predicted number 5« 1092g en® g1,

Our approach gaing more theoretical suppoert from the fole
lowing derivation of the well‘kmown Bddington-Dirac L'3) ang
Chandrasekhar'sﬁ 4] relations for limiting masses through fun-
damental constants G,C, 5, Mp. Consider the so-cealled mesximnal
Kerr or gravitational engular momentum .J = _'é‘n and equate
it to the relations (2) end (3) as G_c"fq(g)a/amd
—G—:."_z =h(—"3-)qia « Solving these sinple equutioxzs for the masses
we obtain [;’4]

€\ in the first case
m, = rnp (-_?:')

3
Meg=rmp (—'F'.C_ k in the second one [6’15].
. G 2
P
Substituting the Eddington-Dirac relaticu_:m in our equation
(2), we obtain the angular momentum of the zstronomicel Uni-

verse by means of fundamental constants [4'6]

3
3o (2, 5
w Gmap)

In the seme way, substituting Chandresekhar's limié:ing

mess in our equation (3) we obtain [6]

% 2 ‘ ()
jO:h(G-Tcr:ap)

These results are listed in table.



Table

The masscs und spins of agstronomical objecis expressed a5

a combination of fundsmental constants

object mass , m spin ,
e % f\ &
Mg | oo 4 e
Star P (G'"?I;) te ( G*map) to
He 2 (b {a
Universe m Bhe \2
P(Gﬂﬁj ﬁ((}nfé)
a) ref.tlﬂ . B) ref. EI3] ¢) ref. [_6] a) ref. [4]

Prom table We gsge that our’ approach incorporates, in 8

naturel Way, fundanental quantu.m—mechanical paremeters t  and
M along with the classical parameters G end € . Ferhaps,
+the relations obtained here and the proposed explenation for
the origin of the rotation in cosmic scale reflect ‘gome deep-
rooted connection between particle phyeics end gravitation.
And in some Sense, all this looks 1ike a fragment of & more
complete future physical theory unifying strong interactions
with gravitation in 2 new and rodical way.

Current standard theories on the origin of celestial sys-
tems rotation are unsetisfactory because they do not give any

pumerical predictions, i.e. are entirely post_hocCs



On the other hand,.the srguments presented here asund in
réfs.[?-é]-made plausible the poszibility for the origin of
cosmic objects from the decoy of macroscopic quantum bodies,
such as superheavy hadrons. And, if this is truc, the prement
aPproach can yield some insight into the outstanding problem:
has the astronomical Universe really sterted from a superheavy
hadron ? Or, in other ﬁords, is the cbserveble Universe a
remnent of the "Primevel hadron" with e mass 105°m. ang gpin

b
10729 § ¢

I am greteful to Academicisn V.A.imbartsumian for stirmu-

lating discussions.
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Theangular momentur J of ssironomicel objects ver-
gus their masses m . The data taken from refs.[3,6]
lie in this 1égflog plot on two straight linee defined
by Regge-like rg}ations: '

3=‘f~(""l)“f§= 534210 m"?
My

for planets and stars;

e h(z)e 4,87 10" m T

m
mp
for gelaxies, their clusters and superclusters and

perhaps for the obgervable Universe as a whole.
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