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1. Parameters of the Universe, the radius, паев and possi-

ble angular momentum, may be expressed via combinations of

quantum and classical fundamental constants as follows:

D
 _ _*_ Jlc_ (1a)
К ~ m

P
C

3 = 1

Here t) is Planck*s constant; [Tip is the proton mass; С is

the velocity of light; G is the gravitational constant.

Relations (1а,Ъ) are known from 1930-s due to the works

by Eddington and Dirac and are sometimes termed the hypothe-

sis of "Large Numbers". The relation (1c) is obtained in [ij

(see also [2,3j ).

On the other hand, proceeding fron: varioua cosmologieal

models, these parameters may be expressed via classical funda-

mental constants G and С and the сosmological constantЛ



as follows:

(2a)

9L (2b)

~ , c* (2c)

J ~GA

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 Go'del's model, where

the angular velocity is related to -A. by the relation

00 = С / Л • Besides, all the three relations (2a)-(2c) ob-

viously follow from a simple dimensional analysis.

Talcing into account the vacuum polarization (the gravita-

tional analog of the Сazimir effect) Ya.B.Zel'dovich has

obtained a new physical foundation for the relations (1a) and

O b ) . As a starting point he has used the following expression

for the cosmological constant:

Л= *4 -\m
p
c) { fie / (3)

where m is the elementary particle mass. The value _/Y

strongly depends on the choice of a specific type of elemen-

tary particle (proton, electron, pion . . . ) , since the mass en-

ters (3) in the sixth power. One may approximately assume that

ГЛ. = mo » i.e. to the proton mass. The substitution of the

value J\ from (3) into (2a,b,c) at such a choice of mass

leads to (1a,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 make some remarks concerning the order of the

values in the expressions under consideration. As has been

shown in [1-3]t the angular momentum of the Universe in the

units of Planck's constant looks like a "Large Number" of the

following form:

On the other hand, the observational data lead to the

restriction on the cosmological constant, that in the units

of Planck's length l^~J~c^~ ^ 10"-^ cm has the form:

or

The comparison of (6) with (2c) shows that the "Large

120
Number" 10 for the angular momentum of the Universe is di-

— 120
rectly connected with the number 10 ' for the cosmological

constant -Л- expressed in Planck's units. Note also that the

possibility of imposing a restriction on _Л. by means of

the data on the rotation of the Universe has been discussed

in a recent paper by D.D.Ivanenko [6J.

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 wavelength

of a hypothetical graviton as follows:

(7)

From here one may estimate the mass of the graviton

П\а
в
 10 * g, or in the units of Planck's mass (Tts>=s/~j£ *»

«?10~^ g) • ГПq = 10" nrij,. On the other hand, introducing

ГП = ГПр in the relation (3) and comparing it with the rela-

tion (7), one can find the following expression for the gravi-

mass via fundamental constants:

<"»""•• W
 (e)
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