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1. Parameters of the Universe, the rudius, mess and poasi-
ble angular momentum, may be expressed via combinations of

quantum and classical fundamental constants as follows:

__h_ He (18)
R‘mpc Gm;’-,

_ e\ ‘ (1b)
M = me (Gm)

= .hc 8 (10)

Here h is Planck's constant; Mp is the proton mass; C is
the velocity of light; (G is the gravitational constant.

Relations (1a,b) are known from 1930-3 due to the works
by Eddington and Dirac and are sometimes termed the hypothe-
gis of "Large Numbers". The relation (ic) is obtained in [1]
(see also [2,3] ).

On the other hand, proceeding from various soswological
models, these parameters may be expressed via classical funda-

mental constants (G and C and the cosmological consta.nt/,\.



as follows:

R :fi:__/\_ (2a)
M = c? (2b)
J

(2¢)

The first two relations are satisfied in Einstein's model
with an accuracy of constant coefficients of the order of a
unit, and the relation (2c) is true in Godel's model, where
the angular velocity is related to /A by the relation
@=CJA . Besides, all the three relations (2a)-(2c) ob-
viously follow froem & simple dimensional analysis.

Taking into avcount the vacuum polarization (the gravita-
tional analog of the Cazimir effect) Ya.B.Zel'dovich has
obtained a new physical foundation for the relations (1a8) and
(1b). As a starting point he has used the following expression

for the cosmological constant:
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where M is the elementary perticle mass. The value A\

strongly depends on the choice of a specific type of elemen-
tary particle (proton, eleciron, pion .,.), since the mass en-~
ters (3) in the sixth power. One may approximetely assume that
m=mp i.e. to the proton mass. The substitution of the
value /\ from (3) into (2a,b,c) at such a choice of mass

leads to (t1a,b,c).



We have thus obtained a new confirmation of the self-con-
sistency of the expressions (1a,b,c). On the other hand, this
fact may also be interpreted as an independent indication of
the validity of the relation (3).

2. Let us maeke some remarks concerning the order of the
values in the expressions under consideration. As has been
shown in [1-3], the angular momentum of the Universe in the
units of Planck's constant looks like a "Large Number" of the

following form:
M \3 120
:1=B(H,,)/a=10 h “)

On the other hand, the observational data lead to the
restriction on the cosmological constant, that in the units

ﬁ___.G —~ -
of Planck's length flg=J 3= = 10=33

As 107" (5)

cm has the form:

oxr

- c?
A< 107% 55 (6)

The comparison of (6) with (2c) shows that the "Large
Number" 10120 for the angular momentum of the Universe is di-

0120 for the cosmological

rectly connected with the number 1
constant expressed in Planck's units. Note also that the
possibility of imposing a restriction on N\ by means of
the data on the rotation of the Universe has been discussed

in a recent paper by D.D,Ivanenko [61.

3. If we assume that the "effective radius" of gravita-

tional forces is of the order of the radius of the Universe,



we may express the cosmological constant via Compton wavelengih
of & hypothetical graviton as follows:
~/-h_\?2
A= (mg (1)

From here one may estimate the mass of the graviton

m3= 10"65 g, or in the units of Planck's mass (m9=ﬁ—@?z
~1072 g) - m3= 10'6°m,. On the other hand, introducing

M= Mp in the relation (3) and comparing it with the rela-
tion (7), one can find the following expression for the gravi-
ton mass via fundamental constants:

mg = mp (F2)”

I wish to thank Academician V.A.Ambartsumian for stimu-~
lating discussions,

(8)

43



References

Mypazad P.M. KocuMyecKue uucsia ¥ BpameHue MeTaralaxKTHK.-
Acrpoduauxa, 1977, r.I3, C.63-67.

. Muradian R.M. The Primeval Hadron: Origin of Stars, Gala
xies and Astronomical Universe.- Astrophys.Space Sci.,

1980, Ve 69 ,P0339—351 L4
. Muradian R.M. On the Rotation of Astronomical Universe.-

Preprint EPI-636(26)-83, Yerevan, 1983.

deabzosry f1.5. Kocuonornyeckad NMOCTOSIHHAA M DNEMOHTADHHE
yacTMud. - ucewa » X3T®, 197, .6, C. 883-884,

3enbZoBny f.b. HocuojoOrHyecKas NOCTOAHHAR M TEOPHA 3JCMEH -
TapHEX vacTil. - YOH, 1968, T.95, c¢. 209-230.

. WiBansHKO [.Jl. BpameHne BO BceleHHOt. - ACTDOHOMHMUGCKHIt uMp-
Kyndap, 1983, k 1254, cC. I-3,

The manuscript was received 20 March 1984



P.M.MYPAISHH
KOCMOIOTMYRCKAA IIOCTOAHHAS UM BPAWEHUE BCEIEHHOM
(na anrmmitcxom AswKe, nepeworn J.H.Barmacapsana)
.EpeBchKnﬁ PUSAICCKAR MHCTHTYT

Pemarrop J.H.Myrasau
Tex .pemaxtop A.C.AdpamaH

Saxas 707 BB- 06050 Tupax 299
[Ipenpunt EQU dopmaTt mamaHwt 60x64/16

Toxmzcano ¥ mevam 6/M1-84 05yy.-map.ar. 1. 8 g, Huuexc 3624

Uzpano OTmenoM HayuHO-TEeXHMYECKOH# HH{OpMaim
EperaHCHKOTO (QU3NIECKOTO HMHCTHTyTa, Epepan 36, MapkrapsaHa 2



yHpekc 3624

_ =

I e

EPEBAHCKUA OU3INYECKUA UHCTUTYT




